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Pioneer of computing tells of 
Turing’s four missing versions 
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PO group 
to advise 
on X25 
interface 


A STUDY group has been 
formed by the Post Office to 
define customer interface requi- 
rements for attaching terminals 
to packet-switched networks 
using the international X25 
standard interface. 

The group will meet under the 
chairmanship of Pat Morrison, 
who is in charge of marketing 
packet-switched services at the 
Post Office. 

It will have eight representa- 
tives of research and educatio- 
nal establishments, five from 
hardware manufacturers, one 
government representative, one 
representative from the softwa- 
re industry and six Post Office 
members. 

Names of participants have 
yet to be announced. 

The Post Office has not yet 
decided to replace the Experi- 
mental Packet Switched Servi- 
ce, EPSS, with a permanent 
network, but any future net- 
work would conform to X25. 

The work of the group will 
contribute towards the planned 
Post Office guide to attachment 
to X25 networks, such as the 
EEC’s Euronet. 

Readers wanting copies of the 
drafts, due in the first half of 
next year, should contact New 
Data Services, Data Communi- 
cations Division, Post Office 
Telecommunications, Freepost, 
London EC2B 2TX. 


SPEAKING on home ground 
to an audience which included 
Prof M. V. Wilkes, Dr T. H. 
Flowers and "Doc" Coombes, 
Dr James Wilkinson delivered 
the fifth in the series of 
"Pioneers of Computing” lect- 
ures at the National Physical 
Laboratory last week. 

Still a member of the 
Division of Numerical and 
Applied Computing, Dr Wil- 
kinson joined NPL in May 1946 
and immediately started work 
on what was to become Pilot 
Ace, one of Britain's, earliest 
computers. 

His time was Initially divided 
50/50 between working with 
Charles Goodwin and Leslie 
Fox in the Mathematics Divi- 
sion, and witli Alan Turing 
who was then the only member 
of the high-speed computing 
section. 

It had been accepted that a 
computer would be built, and 
when Wilkinson arrived at 
NPL he found Turing working 


on the togical design of a 
machine which he called 
Version 5. According to Wil- 
kinson, Turing was the worst 
of documentors and there was 
no trace of Versions 1 to 4. 

However Turing had made 
up his mind about several 
things, including the fact that 
the machine would have a 
main memory of 6K words in 
the form of 200 mercury delay 
lines, each of which would 
store 32 words of 32 bits. These 
were referred to as, "long 
tanks", while a number of 
temporary stores were referred 
to as "short tanks”. The 
machine was to work at a 
megacycle pulse repetition 
rate and Input/output was to 
be by punched cards. 

Nevertheless this machine 
was not to seB the light of day, 
nor were six and seven, and in 
1947 Turing, who had had 
disagreements with various 

S le at NPL, left for a year's 
atical at Cambridge. 


It was not until work on a 
small machine known as the 
"Test Assembly” had been 
completed that a start wus 
made on Pilot Ace tale in 1948. 

For much of 1949, which he 
described as "a most exciting 
but also arduous time” Wil- 
kinson was heavily involved in 
wiring up the chassis as they 
were completed, and In de- 
bugging the computer which 
first worked on May 10, 1950. 
Despite “not having a terribly 
coherent philosophy behind if* 
Pilot Ace proved to be a more 
powerful machine than Wil- 
kinson had at first imagined, 
largely because of its excellent 
facilities for floating point 
arithmetic. 

In fact English Electric then 
became interested in Pilot Ace 
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Dr James Wilkinson . . ."Turing 
was the worst of documentors. 


and subsequently produced an 
engineered version known as 


Deuce, over 30 of which were 
sold in the commercial market. 

Dr Wilkinson’s lecture was 
delivered as part of the History 


of Computing project being 
undertaken by NPL in collabo- 
ration with the Science Mu- 
seum. Cassettes containing the 
lectures and reminiscences of 
computer pioneers are being 
produced as part of the project, 
and the first set can already be 
obtained from the Science 
Museum. 


A SUPPORT scheme wild i? 
help small manufacturing ri. 
panies examine the viabfoij)'. 
improving their efficient 
using computers In prakbi k 


management, has been o 
duced by the Depaitmeai 


TOE IBM 3032 and 3031 are 
exoected to be announced next 
week The' 3032 is likely to cost 
about £1.7 million and offers 50 
to 80% more power than a 
370 / 158 , while the 3031 to 
expected to cost about £800.000. 
First deliveries to customers are 
believed to be scheduled for late 
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ICL fills gap in delayed 
VME/B enhancements 


TO overcome some of the delays 
In producing promised enhan- 
cements to the VME/B 2900 
operating system, ICL is plann- 
ing to put out an Interim release, 
SV 22.5 next month. 

However, the major VME/B 
release, designated SV23, which 
was expected about now ac- 


cording to one large 2900 user, Is 
not likely to be introduced 


Microwave order 


MICROWAVE communication 
between France and Switzer- 
land is to be enhanced with the 
use of 5 GHz broad band 
transmission equipment to be 
supplied by GEC Telecommuni- 
cations of Coventry. 


before next April. The user said 
this was due largely to snags 
with SV2I, which was released 
earlier this year (CW, February 

Most significant of the SV22.5 
enhancements will be a new 
version of the standard 2900 
database management system, 
IDMS. ICL sources have said 
that this will be the first 
"recommended" release of the 


DBHS, suggesting shortcomings 
in previous versions. 

Another feature of SV22.5 will 
be an update to the Fortran 
compiler. The relative urgency 
of this, compared to Cobol, is 
probably a reflection of the large 
proportion of universities 
among early VME/B users. 

The Interim release will also 
Include an enhanced version of 
ICL’s Data Management Utility 
System, but user comment was 
unenthusiastic. "DMUS inclu- 
des much the same kind of 
facilities aB the National Com- 
puting Centre's Flletab," said 
one, "and the NCC is already 
producing a 2900 Ffletab." 


He thought the DMUS en- 
hancements could be a delayed 
feature of SV22 rather than an 
advance on SV23. 

This state of uncertainty on 
specific points reflects a general 
situation with VME/B. Even 
users find it difficult to get 
advance information on what 
facilities will be released and 
when. 

Next year’s SV23 release will 
include the first official release 
of dual processor software for 
the 2970, though some users 
have already implemented dual 
processor configurations. There 
will also be some emphasis on 
recover, with Improvements in 


GA regroups in Europe 


file recovery capability, and 
checkpoint-restart for the Cobol 
compiler, 

ICL’s internal batches of 
enhancements do not corres- 
pond rigidly with external 
releases, but SV23 will imple- 
ment most of the enhancements 
contained in the internal 5X27 
release. 

The recovery aids in SV23 
reflect this, as does a planned 
"whoosh loader," allowing the 
machine to be reloaded in "one 
to two minutes" in the event of a 
failure. ICL is aiming to reduce 
both mean time between failure 
and mean time to repair in 
VME/B. 


Industry. The scheme tnvJ : 
expected to encourage m 
growth of expertise in coaijjf-. 
aided production manage 
among consultancies. j 
Under the scheme aiamfrf • 
turing companies with 
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computer system for Iherter , 
The-scheme is to run fork;, 
years and between £300JBi! *: 
£400,000 has been earmark 
payments to consultancy 
The scheme is being run r • 
monitored by the Bla£*. 
Production Control Gfty 1 * 
group of four engineer? . 
five years ago by the k ? 
Weapons Research 
ment at Aldermaston. : 
It is expected that ineFf- .- 
facturlng companies in. ■ 
identified by the confer 
and that the two^ nflU; 
joint approach to the bhb=. 

group. , , - i., 

Government statistics--; 
that there are about »•;= 


Typical equivalent 370/158 
and 148 prices are £1.2 million 


and £500^00 respectively.. 

BGS (set dispute 


MEMBERS of the British Com- 
puter Society have been called 
to action to vote against two 
motions at the annual meeting. 
The motions, which propose a 
non-returnable membership ap- 


plication fee of £5 and a 'Joining 
fee of up to E50, could have a 
profound effect on the BCS’s 


future, saya BCS member David 
Allan in a letter to Computer 
Weekly. Letters: page 12. 


Privaey guidelines 

RECOMMENDATIONS on legi- 
slation protecting personal 
data stored in computer systems 
*1H be published this week by 
the British Computer Society, 
the Computing Services Asso- 
ciation and the Data Processing 
Management Association. The 
three bodies got together to 
w«k out guidelines for the 
government's Data Protection 
Committee. Report on the 
uttD Transborder Data Flow 
Conference; back page. 

fode chief 

JOHN NEWMAN, who has 


uim uhsi* - — ... 

manufacturing Brin 


ARE YOUR BACK-UP 
TAPES SECURE? 
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THE European operations of 
General Automation have been 
restructured with 1 the aim of 
providing a more homogeneous 
service, particularly to GA’s 
major multinational companies 
(CW, September 15). 

The decision to reorganise 
was taken a year ago and, in 
February, all sales forces except 
that of the UK were combined 
under Pedro* Weinreb, who 
moved up from area sales 
manager for France, Italy, 
Scandinavia and Benelux to 
European sales director. 

European marketing falls to 
Norman Chisman, who has 
moved to the new European 
headquarters at Aachen on West 
Germany's border with Belgium. 
Chisman was previously UK 
director of systems, and both he 
and Weinreb report to Walfrid 
Mildner, Vice-president Europe, 


who was formerly managing 
director of the West German 
operation, which also look in 
Australia and Switzerland, 

The UK was to have been 
brought into the regrouped 
structure at some indeflnte date, 
but during the summer It was 
decided to bring this forward. 
Accordingly on August 1 John 
Newman, managing director of 
the UK company and also in 
charge of Spanish operations, 


think the GA restructuring is n 
good move: it will enable the 
company to liaise more effecti- 
vely with major multinational 
customers 
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Left-wing cloud over Sieob 


TIM PALMER REPORTS 
FROM PARIS 

THE microprocessor vied with 
French politics as the main talk- 

i ^ *. _ a inufi M..L 


ing point at the 1977 Sicob 
exhibition in Paris, which closes 
tomorrow (September 30). 

On the microprocessor front, 
the Intel 8080 and its software- 
compatible rival, the Zllog Z8Q, 
turned up in almost all the new 
equipment exhibited at the 
show, including the NCR 8100 
office computers, R2E‘s Micral V 
computer In a suitcase, and the 
new Logabax LX 1000 terminals 




A major attraction at Sieob was the Micral V computer In a lultcase from 
mlaroprocaaaor ayatema apaciallat R2E. It will run off 12 or 24 volt car 
batteries. 


and LX2000 VRCs. 

On the political front, the 
opening of the show by Prime 
Minister Raymond Barre was 
overshadowed by the machin- 
ations of the "Left Alliance" of 
Socialists andCommunists, Dur- 
ing the show, they announced 


the companies they intend to 
nationalise, Including CII-HB, 
Thomson, CGE and ITT — then 
promptly broke up in disarray, 
having failed to agree on the rest 
of a common programme. 

The question everyone was 
asking was why IBM was not 


Included on their shopping list. 

NCR chose Sieob to unveil Us 
new 8100 line of office comput- 
ers, which has not yet even been 
announced in the US. The 8130 Is 
an office computer running Co- 
bol programs under an operat- 
ing system compatible with the 
rest of the 8000 line, and the 
basic configuration includes 48- 
84Kbytes of memory, display, 
two or four floppy drives and a 
built-in printer. . 

The 8150 uses the same 


i Turn to page 2 
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THE minicomputer revolution at 
Citibank has arrived In the UK 
with a programme to replace the 
IBM 370/135 mainframe at 
Citibank Financial Truat with a 
network baaed on twin Data 
General Nova 3D minicompu- 
ters. 

The system, ceiled New 
World, is being designed and 
specified by systems house 
Data Logic. It will give direct 
access from 60 offices throug- 
hout the UK to files to be. built 
up on three B2K-byte disc drives 
attached to each of the Novas. 

Citibank Financial Trust of- 
fers 8 full banking service both 
to individuals and companies, 
including mortgages, hire pur- 
chase, personal loans end 
leasing. 

Each office will be equipped 
with at least one intelligent 
display terminal and printer 
developed specifically far the 
application by Megadata. 

Data Logic has developed a 
technique for fast record access 
from disc. Called Direct Access 
whh Rollover, It is designed to 
make economic use of main 
memory- Data Logic .has alao 
had to design hierarchical 
access methods giving the 
syBtem k high level of security. 

Citibank la, spending about 
£850,000 on the system, to be 
implemented in two stages. 


battle of giants 
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From Becky Barna in Washington and Keith Jones in London 


THE latest contender for a share 
of the potentially enormous 
market for electronic office 
equipment is the worldwide oil 
corporation. Exxon, which is 
soon to introduce a low-cost text 
editor to compete directly with 
IBM’s memory typewriters. 

Exxon, better known in 
Europe as Esso, is also weighing 
in against Xerox, and AT&T, the 
US telecommunications giant, 
for a share of this market. 

The text editor, called the 
QYX, is being built by Qlx of 
Lionville, Pennsylvania, a firm 
set up by Exxon Enterprises, a 
venture capital organisation es- 
tablished by Exxon as part of its 


long-term diversification plans. 

Exxon Enterprises alreadyhas 
major shares in about 10 


computer equipment com- 
panies, including Qume and 
Zllog, which are supplying tho 
-daisy wheel printers and micro- 
processors around which QYX 
■machines are configured. 

Industry sources indicate that 
the QYX will sell for between 
£900 and £2,000 which will make 
It considerably cheaper than any 
existing word processing sys- 
tem. 

The QYX will complement the 
word processing systems manu- 
factured by an existing Exxon 
Enterprises affiliate, the Vydec 


Corp of New Jersey. This manu- 
factures the Editor system 
which comes with a full page 
VDU, floppy disc storage, opti- 
cal character reading and 
communications facilities. 

It is not clear yet if Vydec will 
sell the QYX in the US or 
Europe. But representatives of 
Vydec's subsidiaries and agents 
in Europe are meeting in Paris 
this week to discuss the 
possibility of selling it over here. 

Meanwhile, US sources indi- 
cate that Exxon Enterprises is 


Turn to page 18 and you can 
partake in a unique experi- 
ment Hint aims to glue an 
Insight into likely develop- 
ments In computer technolo- 
gy and their Impact on 


society. 

Dr Christopher Evans has 
devised a Delphic poll which 
contains 21. about 

future dev^^iwEfrisrAH you 


devised a Delphic pall which 

contains 21. r.kdynwilB about 


have to do is to :ich a box for 
each question whfch most 
closaly correlates to ths time 
you think tho development 
will reach Irulllon. 

The coHactlve views of 


Computer Weekly will help to 

S rovide a map of our compii- 
ir future. 

This poll Is thB start of a 
now Cw series, called future- 
view. which will provide a 
platform In which science 


considering the acquisition of a 
division of Xerox to supply the 


Fortran processor 
from Burroughs 


division of Xerox to supply the 
essential end user marketing 
force. 

The range of electronic office 
equipment from Exxon is made 
even more complete by the fac- 


E m in wnicn science 
writers, technologists. 


simile transmission kit built by 
unnthor F.xxnn Enterorlses af- 


another Exxon Enterprises af 
filiate. Quip. 


sociologists, etc can locus 
our ayes on tomorrow's 
computer world. 
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took over management of engi- 
neering, research and develop- 
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ment, procurement and shipp- 
ing. The UK sales force also 
reported to Weinreb from that 
date. 

Newman has now decided to 
leave General Automation for a 
. post with Kode International. 

“I am sorry to be leaving 
General Automation, but Kode 
made me an irresistible offer. I 
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THE Littiewoods Organisation, 
which is one of Honeywell's 
biggest Level 66 mainframe 
users with £10 million-worth at 
its head office, has ordered 42 
Level 6 minis worth £2.4 million. 
They will handle remote appli- 


cations including printing, data 
entry and satellite processing 
within end user departments. 
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AS a follow-up to its Fortran- 
oriented “supercomputer", the 
Scientific Processor (CW, April 
14), Burroughs has developed a 
modified Version with a reduced, 
but still Impressive, Fortran 
performance, aimed at a wider 
market. 

Known as the Attached For- 
tran Processor It is, like thp 
Burroughs Scientific Processor, 
designed to work as a "back 
end" to a general-purpose 
Burroughs machine. The AFP 
can be attached to the B670D, 
6800, 7700 or 7800 and is 
expected to be announced In the 


UK within a tew weeks. 

The processor has a speed of 
1.5 million floating-point opera- 
tions per second (Mflops). This 
compares with the 50 Mflops 
speed of the BSP, but is still 
faster than most general purpo- 
se machines. The price ranges , 
from $850,000 to $2.6, .'million, 
depending on memory. 


The target market, explained 
a spokesman at Burroughs' 
Detroit office, was the user with 
some commercial processing, 
but frequent problems of the 
"number crunching" type. *. 
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Michie on Dllkstra 

Professor Donald Mlehia gives his 
Privataviaw on Profaasor DIJkstra's 
micro attack; and lann Bsrrbh, who 
chaired the now notorious IFIP 
session at which Dljkstrs spoke, 
comments In our Letters page. 
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Take a trip in our 
Delphic Time Machine 


THIS week you can take part in 
a unique experiment: trying to 
predict the future in the Com- 
puter Weekly Delphic poll. 

On page 18 we have printed 21 
statements about the likely 
course of computer technology 
and the social impact of these 
new developments. 

The collective response of 
Computer Weekly’s readers will 
help to provide a possible shape 
of computer things to come. 

This Delphic poll also kicks off 
a new Computer Weekly series 
called Futureview. In this occa- 
sional series we will be looking 
at likely maps of the future 
through a variety of viewpoints, 
Including science fiction writers, 
computer technologists .and 
sociologists. 

But why bother about the 
future, when there is so much to 
report about on what is happen- 
ing today, next week, next 
month? 

Computer Weekly believes 
that today’s,- and some of 
yesterday's, computer develop- 
ments will have a major effect 
on the future, and that there 
should be national and interna- 
tional awareness that integrated 
industrial, social and. political 
policies should be developed to 
take into account the perception 
of a future which include* the 
convergence of computer, com- 
munications and semiconductor 
technologies. 

Last week's OECD conference 
on transnational data flows (see 
page 48) indicates that the 
importance of computer/com- 
munications convergence is 
being taken seriously. 

At a national level, it is 
encouraging, albeit in a negative 
way, that computer science has 
this year escaped relatively 
lightly in the Science Research 


Council cutbacks (see page 3). 

There is still, however, little 
indication that computers are 
being given the right priority In 
national planning policies. 

The magazine Data Process- 
ing this month takes Computer 
Weekly to task for its "ranting’’ 
about the need to prepare 
society for the new information 
technologies. 

"Why should such elevated 
matters concern the average 
data processing man to whom 
the good and powerful thing is 
still a glorified accounting 
machine and whose main worry 
is how to get the best possible 
deal from his continuous statio- 


United 

front 

CONGRATULATIONS to the 
CSA, DPMA and BCS for their 
Joint document on privacy (page 
48). 

It is refreshing to see leading 
representatives of the computer 
community putting aside their 
differences to create a united 
front. 

When each of the organisa- 
tions first presented their cases 
to tho Data Protaction Commit- 
tee, it seemed that the computer 
community spoke with a multi- 
forked tongue. 

As the DPC has little compu- 
ter expertise itself. It appeared 
that the needs of the computer 
world could easily be Ignored. 

In his talk to the OECD 
conference in Vienna last week 
(page 48), Alan Benjamin, 
director-general of the C8A, 
based his paper on the tripartite 
agreement and received sn 
enthusiastic response from all 
delegates. 

Which Just goes to show that 
unity can mean strength. 


Left-wing cloud over Sicob 


• From front page 

processor, but offers five or ten 
Megabytes on fixed disc, with 
the option of a second drive with 
the same capacity, half the 
storage being exchangeable. 

The new Micral V, for Valise, 
from R2E, is a computer in a 
suitcase. Priced at about £5,000, 
it includes a Z80 processor with 
32K-bytes, of main memory, 
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nery supplier?" asks Data Pro- 
cessing, before answering that: 

“Most of the computer com- 
munity is neither ready for, nor 
interested in, such action." 

That view of the blinkered, 
nose-to-the-payroll millstone 
DP person might be true of some 
people. Fortunately, there are 
many with a wider vision. 

A vision that, while taking in 
the immediate day-to-day needs, 
also looks beyond, to see where 
our industry /profession is tak- 
ing us. 

Looking to the future is not an 
altruistic pastime for the com- 
puter community. 

If the future is adequately 
anticipated, there will be an 


unprecedented growth in the 
computer usage market. 

And that growth will not be 
hindered by a neo-Luddite 
anti-computer uprising, which 
could well occur if the new 
information technologies are 
allowed to be implemented in a 
haphazard, unplanned way. 

Futureview will not set out to 
solve the problems of the future. 
But, by providing a regular 
forum in which to examine the 
future, it may help to focus 
attention on the vejy real and 
important future issues which 
could determine the future 
prosperity of not just the 
computer industry, but society 
as a whole. 
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UK firm scores world ‘first’ in TV sport 


-the moat algnlflcant TV development for 
^"overage .Inc. -low mot.on replay 


machine, were 

Broadcasting 


Blow motion 
introduced,” was how 
Corporation produc- 


flmailcan Broaacaoiiny 

JJ sSf described a technique produced by 

DPE 5000 developed by Quantsl 
JfflJlEE. S-my. ABC „..bll.h.d . 
Sd "first" in television broadcasting on 
September IB. Quantel is part of the Micro 
Coiftultants group. 


Used during the broadcast of the finals of 
the World Series Baseball, viewers were 
shown a computer controlled zaomed-up 
version of certain Incidents. This version 
captures the Incident in detail, no matter hoyv 
small or Insignificant it appears in the original 
shot. 

Quanta !' b DPE 5000 Is a 1 2ln high rack unit 
which works by digitising a video signet, 
reconstituting It as required. This equipment is 
portable and enables other special effects 


previously available only 
post-production editing. 


by means of 


The DPE 5000 equipment used by ABC 
comprised prototype units loaned for the 
occslon. Production units have been ordered for 
later this year. The unit costs *125,000 and 
negotiations between Quantel and other US 
networks and post-production agencies look 
like absorbing the whole of the company’s 
production capacity fey 1878. 
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150K-bytes on dual density 
mini-floppy disc drive, 12 line by 
40 character plasma display, 32 
column thermal printer and 

g roeramniing in Fortran IV and 
usTness Basic. It weighs 14Kg, 
and can be plugged into the 
cigar lighter of a car. 

Logabax lias introduced a new 
workstation-oriented business 
system, the LX5200. 


■SELDOM has the gap between 
the academic and industrial 
worlds been wider. The current 
microprocessor debate high- 
lights the disharmony. 

While the DP industry has 
been welcoming new techniques 
and distributing resources in all 
directions, our respected seats of 
learning have only just begun to 
get the micro message. It does 
-seem that they do not share 
similar micro vibes to the rest of 
us. Whether this is a fault of the 
manufacturers being dilatory in 
spreading the news, or the 
reluctance of the educators to 
look over their cloistered walls, 
is a moot point 

The worthy Dons are protest- 
ing that they were not consulted 
before industry let loose the 
micro multitudes. So yet again 
the academic world has been 
caught with Us databases and 
mainframes well and truly 
exposed. 

The recent seminar in New- 
castle (CW, September 15) 
confirms the confusion. Most of 
those present were connected 
with universities and gave un 
overwhelming thumbs-down to 
the new microprocessing tech- 
niques. 

While apparently minds have 
been engaged in interfacing 
binomial algorithms with Al- 
gol-based hierarchies, the more 
practical world of computing, as 
found In the everyday installa- 
tion, has been pioneering new 
data trails. 

However, much the worthy 
professors may berate the latest 
technology, mini/micros are 
now an accepted part of the 
contemporary scene. 

Far from being a leap back- 
ward, as Professor Dijkstra 
believes, - the latest techniques 
are light years away from the 
academics' no doubt more 
familiar World of Atlas and Mass 
Array processors. 

The commercial success of 
organisations involved in micros 
should be mote than sufficient 
to establish the role of the micro 
in the computer marketplace, 
with Or without the blessings of 
those assembled at Newcastle. 

It could well be that the data 
cycle has completely revolved. 
No longer' are the' universities 
setting the technological pace. 
Ne\^ exciting discoveries have 
moved from the technical work- 
shops direct to the installation, 
by-passing hj the process* the 
analytical judgment of ' the 
universities. Research is now the 
•prerogative of the suppliers of 
hard and software. 


arrows of outraged reactionary 
fortunes, Computer Weekly 
deserves the thanks of ail DPMs. 

Perhaps a few arrows should 
now be aimed at those respons- 
ible For the drift between the 
world of learning and practice. 
Communications seem to be 
rapidly deteriorating. Most pro- 
fessional DPMs share the belief 
that the average lecturer on 
computing would be quickly out 
of his depth should he sLuinble 
across a real live installation. 

The standards which he has 
been preaching no doubt stem 
from the days of large mainfra- 
mes. The carefully structured 
patterns of DP responsibilities 
have been blown off course (and 
chart) by the advent of modular 
techniques ond user department 
power. 

Unfortunately the remoteness 


is accelerating. Nowhenis:;- 
more apparent than in cat;-' 
computer exam syllabuses ; 

The computer eta 
industry Has rightly b«D tr. 
cised for being out of loudr 
reality. Now it seems tap 
courses will be out ot sight 
It does seem to many ti 
those responsible for proa 
the division between eta*- 1 ' 
and practice are the ones!-'-’’ 
need of DP lessons. 

Meanwhile the teaching 
fession should at least accfl'- 
advent of the small SK r 
Microprocessors, as i> : 
known, depend largely®- 
built Into single chips. ^ 
Getting the respective, ■ 
off the shoulders of ^ 
niics and on the blackt^-- 
shouid be receiving in- 
attention. 


INTERRUPT 


TWO senior appointments at the 
National Computing Centre 
have been announced following 
the promotion of Reg Boot to 
group director, two steps down 
tom the director. David Firn- 
berg: ond of Godfrey Hall to 
publications manager. 

Boot, formerly data process- 
ing and communications mana- 
ger, replaces Anthony Chandor, 
v*hii has gone to Insac Data 
Systems, the National Enter- 
prise Board’s services company, 
a> director of business develop- 
ment (CW, September 15). 

Boot will oversee projects on 
pnvacy and security, database, 
communications, microproces- 
sors. methods and Flletab deve- 
lopment. Most 
of these pro- 
jects are being- 
supported by 
ihe Department 
of Industry to '4 
the tune of £1.7 1 
million over ^ 
three years 
(CW, March 
17i 

Hall k trans- 
ferring from the 
international 
ilr.bion to head 
the publications 
ifovMrm. 

1'ublira lions 
are one of the 
W'C's fastest 
growing activi- 
ty and last 
vtir accounted 

f*; r K2.000 of 

NCC income. 8- 5. Hall 

Hall replaces John Humph- 
who has become the 

K? ng Ji rector of AKI of 
Reading. Berkshire. 



COMPUTING research projects 
funded by the Science Research 
Council have a good chance of 
going ahead, despite severe cuts 
in the council's budget. For the 
SRC's annual report* shows 
that, while the nuclear physics 
budget is being cut by 6.5 per 
cent and the astronomy and 
geophysical budgets by 14 per 
cent a slight increase is planned 
for the engineering board, which 
controls computing projects. 

The SRC's computing science 
committee has put up major 
projects involving a rethink of 
the fundamentals of programm- 
ing and distributed computing 
(CW. April 28). Tony Bamford, 
head of the committee’s secre- 
tariat. said the distributed 
computing project had already 
won the engineering board's 
approval, and would go before 
the full council next month, 
while a senior official had been 
put in charge of the programm- 
ing project. 

Bamford said that last year 
the computing science commit- 
tee got £! 00,000 for the distri- 
buted computing project on top 
of its standard budget of 
£560,000. Grants totalling 
£3J 5,000 were awarded to uni- 
versity researchers working in 
the distributed computing field. 

Other moves on the comput- 
ing front last year included the 
installation of a GEC 4070 and a 
Prime 300 as the first steps 
towards providing an inter- 
active computing facility for 
engineering research (CW, No- 
vember 4, 1076) and the installa- 
tion of a second IBM 360/105 as 
a central facility (CW, August 
12. 1978). 


TIME was short. The trainee 
operator had been given the 
responsibility of decollating the 
morning’s print-out while the 
rest of the team coped with u 
troublesome machine and 
workload. 

Some time later, a rather 
dejected trainee operator 
emerged from the plant room. 
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disabled by the government, and 
Lorraine King, chairman of the 
BCS' specialist group for the 
disabled. The retiring and 
Incoming BCS presidents, Gerry 
Fisher and Professor Paul 
Samet. will Introduce the semi- 
nar and sum up at the end. 

The number of tickets for the 
afternoon seminar is limited to 
150. They can be had free of 
charge from P. J. Goodayle, 1 1 
Windover Crescent, Lewes, 
Sussex BN7 1DP. 


fets ,air tickets available 

SSPMi-Wi for 


v u «arair. thp hall ,ur 
’ Society's blenn if h Co ?P uter 
^.and exhibit inn . “ nf erence 
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■con;cro^o d yeart 

W.20 n ? o BCS 


Tickets 


cost 


members, £27 to student mem- 
bers and £1 13..40 to non-mem- 
bers. Prices include VAT and 
cover lunches and light refresh- 
ments. For full details and 
bookings contact Ruth Rees, 
OYEZ-IBC Ltd, Norwich House, 
Norwich Street, London EC4A 
1AB. Telephone 01-242 2481. 
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Elsewhere in the SRC things 
were more gloomy last year. The 
Income of £127.7 million, of 
which £125.1 million came from 
the government, was down in 
real terms on the previous year, 
and this year's budget of £133 
million is down again in real 
terms by 4 per cent. 

The SRC chairman, Sir Sam 
Edwards, aid. "From now on it’s 
a very bleak picture. We can't 
plan as far ahead now as we did 
in happier days." And the annual 
report says that by the early 
wi 


1980s the SRC will not be able to 
meet its responsibilities 
adequately. 

Sir Sam retires at the end of 
this month after four years as 
chairman. His successor Is 
Geoffrey Allen, professor of 
chemical technology at Lon- 
don’s Imperial College. For the 
last year Profesor Allen has been 
chairman of the SRC’s engi- 
neering board. 

• Report of the Science Research 
Council for the Year 1976-1077. 115 
pp. £2.50. HMSO. 


AN interface between the Rnmls 
information management sys- 
tem and IBM’s IMS and DL/I 
database systems has been 
released by Ramis developers 
Mathematica. of New Jersey. 

Such a capability has been 
eagerly awaited by a number of 
Ramis users already using IMS 
software, and the interface was 
developed primarily owing to 
user demand. 

"Several users collaborated in 
drawing up the specifications,” 
said Frank Fish, of Mathemati- 
ca. 

Ramis incorporates its own 
database capabilities, so IMS 
could be seen as a competitor, 
"but we don't come across many 
virgin Installations," said Fish. 
"Most users already have consi- 
derable software, and if 
someone has a large investment 
in IMS, he will often want Ramis 
to accommodate this.” 

The interface can greatly 
simplify IMS access, Mathema- 
tics contends. A retrieval 
command is Issued in the 
near-English Ramis non-proce- 
dural language, and the data is 
delivered back through Ramis’ 
standard reporting utility. It can 
either be primed as a direct 
report, or input to programs for 


further processing. The end user 
need not he aware of IMS 
procedures. 

The structure of the IMS 
database must: of course, be 
initially described to Ramis, but 
once this has been done, a 
variety of applications may 
access the same database 
through the same description. 

An' Important feature of the 
interface is that the conditions 
placed on the data Items to be 
accessed are translated directly 
into IMS conditions, and only 
the data Items satisfying 
these conditions are retrieved. 
Some competitive products for 
simplified IMS interfacing re- 
trieve many more records and 
do the selection after retrieval. 

Ramis already has an inter- 
face to Software AG's Adabas 
database management system, 
developed by a user. At least one 
user has implemented an inter- 
face to Cincom’s Total; but, 
unlike the IMS and Adabas 
interfaces, this is no.t available 
through Mathematica. 

The IMS interface Is priced at 
£3,140, or £125 a month for 36 
months. For orders placed be- 
fore December 1, Mathematica 
is charging £2,300 or £90 per 
month. 
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Logical approach 
to whistling 


CATCH a plane to Carson City, 
Nevada right now and you wilt 
be just in time for the world's 
first international whistling 
contest — and the opportunity 
to whistle along with a com- 
puter. 

Dubbed a “whistle-off," the 
contest is the novel idea of that 
larger-than-life British expa- 
triate, John Peers. 

A former managing director 
of Allied Business Systems, 
Peers is now president of 
Logical Business Machines, 
Lomac, the Sunnyvale, Cali- 
fornia, firm that builds Adam, 
which Peers calls the world's 
first “no software 1 ’ computer 
(CW, November 18, 1978). 

Adopting the slogan “Pucker 
Power,” the contest will be 
open to any individual, 1 family 
or group who think they can 
whistle a ti;ne without the aid 
of a mechanical contrivance. 

But in one of the 12 


How 

to 

relax ... 


One high powered 
husino turner* who is not 
lilg lit y strung or fretful is 
Orion Warrington, 
managing director of 
terminal manufacturer 
Anderson Jacobson. A 
devotee of flncli and 
Segovia, he saya an 
hour's playing of tits 
classical guitnr fa totally 
unwinding avail after the 
most strenuous day. And 
It' a much less energetic 
than jogging. 


categories open to contestants, 
they will at least have the 
assistance of an electronic 
contrivance in the form of an 
Adam computer. Lomac has 
programmed an Adam to 
whistle the song “My Way," (I 
did it etc). 

Some of the other categories 
include family whistling, hymn 
whistling, all male whistling, 
senior citizen whistling (gasp- 
ing not allowed), foreign 
language whistling (fi la Italian 
gigolo), and whistling to a 
novel accompaniment (saw, 
bicycle pumps, etc). 

Winners will be awarded 
suitably engraved giant work- 
ing whistles. 

Organised jointly by Lomac 
and the Carson City Chamber 
of Commerce the "whistle off 
will take place from October 
1/3 and the majority of 
entrants will be from all over 
the US. 


***m,j' 
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Getting your number 


FOR those who believe that 
civilised life came to an end 
with the Invention of the 
telephone, further incontro- 
vertible evidence for thoir case 
comes, needless to say, from 
the home of the brave and land 
of the free. 

A small company based in 
the steel and concrete of Fort 
Lauderdale, Florida, has come 
up with a computer-controlled 
automated dialler and record- 
ed message player, which 
chooses your telephone num- 
ber at random — and rings you 
up to tell you something you 
don’t want to know. 

It’s great for the information 
supplier, since it can cost os 
little as a cent a call, which Is 
much less than the cost of 


having human fingers doing 
the dialling, or Bending a letter. 

It appears that the origina- 
tor, Digital Products Corp, has 
had inquiries from the UK — 
so don't be too sure ll couldn't 
happen here. 

One small redeeming feat- 
ure: When you are summoned 
from the bath or your favourite 
TV programme to answer the 
computer, your, response Is 
recorded, and the computer is 
not yet programmed to delete 
the expletives. ✓ 

If enough people tell the 
fiendish device what it can do. 
With its unsolicited informa* 
tion, perhaps the perpetrators 
will think again. Otherwise, It 
soiinds like a good reason for. 
having the 'phone taken out 


Story with amoral 


Robin Webstar reports on the DieboM-Europo confer. 

Electronic mail will 
launch office of future 


ELECTRONIC mall will be a 
“launching vehicle for the office 
of the future" according to John 
Gilbert, director of management 
information services for the US 
Army Material Development 
and Readiness Command. 

Speaking at the 39th confe- 
rence organised by Diebold 
Research Program-Europe, last 
week, he described the facilities 
of electronic mail, concentrating 
on the Arpanet network in the 
US, and the services offered via 
it. 

Main theme of the conference, 
at the Hotel Intercontinental, 
London, was “Office of the 
future and manpower produc- 
tivity in ADP,” and three areas 
In this field: the technology, the 
effect on productivity, and 
policies related to it. 

“A whole range of services 
will be offered for the office of 
the future that we see coming," 
said Gilbert, “such as digitally 
stored graphics and telephone 
calls in electronic mailboxes." 

Also, with the introduction of 
microprocessors, and home 
computers, he saw direct "per-, 
sonal computer to personal 
computer" transmission of mes- 
sages. Present costs of a typical 
1,000 word message on the 
Arpanet network was about 
$2.5, making it already competi- 
tive with conventional methods 
when all office preparation costs 
are taken Into account. 

“But these costs will fall," hg 
said. 

The disadvantage of present 



John Gilbert, director of manage- 
ment Information systems for the 
U8 Army Material Development 
and Readiness Command . . • "A 
whole range of services will be 
offered for the office of the future 
that we see coming." 

systems, such as the telephone, 
were that they had created the 
problem of the “missed telepho- 
ne call." 

“Somebody is trying to get 
you when you are not available, 
and they are not there when you 
try to get them. 

“This problem is eliminated 
with electronic mailboxes, 
which can store messages with 
details of when it arrived and 
who sent it. There is no need to 
use the phone here, as you can 
make your reply for him to read 
at his leisure." ’ 


Electronic mail, however, 
goes beyond the simple techni- 
que of communicating a mess- 
age between two individuals. 

“Via the net other advanced 
facilities, such as spelling cor- 
rectors, calendars, reminders, 
and directories, are available," 
he said. "Whenever I type in a 
message now 1 immediately run 
a spelling correction, and so 
have cut down on my error rate. 
Under development now are 
other services such as co-ordi- 
nated calendars which, on 
request, work out the ideal day 
for a meeting of many indivi- 
duals by searching their calen- 
dars." 

One area in which the service 
has not been able to make much 
headway is in teleconferencing, 
he says. This is probably due to 
the fact that most conferences 
need to come to a conclusion in a 
fixed period of time and that a 
face-to-face meeting is someti- 
mes required to sort out a 
misunderstanding. Where it did 
appear to help was in preparing 
delegates for the meeting by 
raising points that might have 
been overlooked. 

Gilbert says that he now 
carries a portable Texas Instru- 
ment terminal with him most of 
the time, even when travelling, 
so that he can access the service 
wherever he is. 

“I think of it us a mobile 
office," he said. “I And 1 can keep 
up-to-date on decisions, and this 
is a tremendous advantage. 1 
also find that my travel habits 


have altered. I used to inj 
least once a month 
this period Is now 22 

every six months." ■ 
Despite this, hi im.i, 
need to go to the office 
disappear. It just nmfal 
more people that com* a" 
systems like this, iw w 
travelling will be need** 
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In response to a recent Op Spot article on the changing 
role of the operator, we publleh this week some 
reflections by the chairman of the George 2 Uotfr 
Group. Further comments on changes cauiad by the 
use of operating systems would be welcomed. 


ned to operates* an offline configuration, the Page Printing 8yatam from Honeywell la controlled by a 
• UfuuyweJi Level 6 minicomputer which can be seen In the picture just behind the operator. She Is loading a metal 
eyttrwer for printing form lines on to the plain dielectric paper used by the PPS. The collator /stackers are seen on 
j-' todflht. 


"GEORGE 2 is the greatest 
thing since sliced bread, in that 
it is convenient, it does the job 
efficiently, and it saves a lot of 
work. Yet somehow, remem- 
bering the ‘good old manual 
days'; it does not seem to have 
the flavour of a home baked 
loaf." distrust. 

So says Ron Linton in “A steady increase in the 
response to the recent Op Spot number of programs run per 
article (CW, September 1), day, and a corresponding 
which discussed operating decrease in the time left over 
systems and the changing role for coffee-breaks, TV reviews, 
of the operator. . etc, persuaded us to install 

In an Interesting and in for- George IS, and behold — the 
mative letter, Linton, compu- ‘-Incidence of cramped fingers 
ter operations controller at dropped, feet-up time increas- 


‘Greatest thing 
since sliced bread' 


Tennis 
system 
on Inal 


Agreement on 2900 compiler 


FORMAL agreement has been 
reached between ICL ami the 
South-West Universities Regio- 
nal Computing Centre, on the 
development of an Algol 68 
Compiler for the ICL 2900 series. 
The compiler Is scheduled for 
release in October next year, and 
will be part of ICL’s standard 
product range. 

Development is in the hands 
of small teams at SWURCC and 
Oxford University, with some 
help from the Royal Signals and 
Radar Establishment, where tho 
language was originally devised. 

The basis of the product's 
source-code analysis elements 
will be ft portable Algol 68 
compiler developed at RSRE. 
The specific translator to gene- 
rate 2QOO object code is Being 
developed at Oxford. 
SWURCC’s task will be to- 
inegrate the product. 

ICL will give a royalty 
payment to the development 


team on each sale of the 
compiler, but to the user it will 
look exactly as If U were 
developed within ICL. "Front- 
line support will be provided bu 
ICL," said Martyn Thomas, of 
SWURCC, head of the project. 
“Thp development team will 
function in the same way as 
ICL's Internal compiler teams, 
being consulted by the front-line 
people on particularly difficult 
support problems.” 
in the future, support would 
come entirely from ICL, but a 
firm date for the handover has 
not yet been fixed. 


genuine error does not cause 
several false errors to be 
indicated — and in independent 
confrilaLion of program 
nuraules. 
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A COMPUTER CMtnMki - 
call tyaiam hat hi fta ^ p . 
trial this week In tin fast' 
tennis series In Erinbgnk t 
The system, ultad t&fj:- 
Elaotronlc Une-Cill, he 
developed over uvea ymhf 
Dr David Supren end yn | 
equipment manufacture 
zengert. ;! 

Cables linked to i reM*!; 1 . 
puter are laid |uit outiUifr 1 ; 
white llnee on a tannh coviim! : 
the tennis bells hm us : 
woven Into the cover. Wtak 1; 
ball bounces Just outilde fc 
while line the iMeturamto 
It completes ■ circuit MM*;; 
cable ond a signal ll lint lift -. 1 
minicomputer. 

The system world ifjMe .; 
the umpire’s control but 
showing him whettnr duM 
was In or out, end alu vn.ui 
audible bleep to Inform a 
players end spectator* 
SlBiengar* tty ««' 
has already been tiiiidh v 
players. Including Britain*! » 
Jones and Meric Cat, ad w 
they were heppy wl® "• 

Dr Supren la nowwo*v>j> 
overcome the problw»ol**l 
the system on 
that It could be uinddadw 
Wimbledon. — 


Honeywell page printing 
system aimed at rivals' 
.European customers 
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not yet been fixed. 

The 2900 Algol 88 will be 
enhanced beyond the facilities 
provided in RSRE's Algol 68R 


WITH the aim of gaining a solid foothold at Us competitors' big customer sites in Europe, Honeywell has 
launched tho Page Printing System, PPS. This runs at up to 18,000 Ipm and operates offline, accepting 
magnetic tapesTrom any type of mainframe. IBM users interested in an alternative to the IBM 3800 
tlerirographlc printer are seen as the most important group of potential customers, although In the UK. 

ICL user* are also being strongly wooed. 

. The PPS has been test mar- Another manufacturer chal- 

keted in the US for two years lenglngthelBM3800withahigh 
and was officially launched speed printer system is Siemens 
.earlier this year. It was shown at with its ND-2. This is now being 

the National Computer Confe- sold worldwide by ltel (CW, 
rente In Dallas (CW, June 23), September 1), and is also 

and Honeywell says It has available from Computer Peri- 
installed 100 systems In the US pherals Inc, the joint 

todale. ICL/CDC/NCR operation. ■ ■ ■ 

The PPS differs from the IBM In addition, Xerox in the US 
MOO in several Important res- now has an 18,000 1pm printer, Wffl' m’1! 

pects, including the printing the 9700 (CW, June 9). that can WW ■ ■ 

technology ll employs, and the deliver individual pages like the 
. fact that it delivers Individual Honeywell PPS. The 9700 uses a 
pages. These can bfe cut to a laser beam to print both data 
specified length and can be and the form lines on to plain 
racked nnd collated In the same paper. The PPS uses a rotating 
to produce multiple copies metal cylinder to print Form 
d a report, for example. lines. 

The whole process is con troll- The PPS is being exhibited for 
w by a Honeywell Level 6 the first time in the UK at the 
minicomputer which also han- International Business Show in 
mi 1 P a 8 e formatting and the Birmingham from October 1 1 to 
•.'•aionof the print fount. This 20 and is being sold by a special 
iv n DDc 0ne of several - because PPS marketing organisation. Its 
■; WPS uses a 200 dots per inch director is John Macdonald, a 
, printing technique. The senior Honeywell executive who 
n mi- mpact electrostatic process has been director of strategic 
ronic lma 8 es on to nnd product marketing for the 
which then last two years, 
liquid ink which The PPS comes in three basic 
HonevSii Pa -Pi er ' . versions running at 8.000, 12,000 

social y na n , su PPly the and 18,000 lines per minute and 
' Eurorwai rt. er t0 cust0 7 iers ln costing between £110,000 and 
. motnenti although £200.000. The 18,000 Ipm version 
process (1 nLi° Lirces are in prints 210 pages per minute, 
paper Bill HP 1 ™?' The Honeywell estimates {hat 
. IwfootrSf 8b0Ut 230 for a there are 1,000 potential PPS 


Manchester Polytechnic, 
relates some of his experiences 
with ICL software. 

According to Linton, both 
his operators and management 
were content with the manner 
in which the ICL 1902T was 
used. At that time no operating 
system was being used other 
than the basic manual execu- 
tive. 

He says, “Like many others, 
I loved the days when a 
quick-witted operator could 
make the machine stand on Its 
head and sing, and regarded 
1 the apparent need for an 
.operating system with some 


ed, and morale rose." 

George IS is a simple system 
which aims to replace the basic 
operator functions of loading, 
entering- and deleting pro- 
grams. During the period in 
which this system was used the 
workload increased and a new 
solution had to be found — 
George 2. 

"This operating system pro- 
vides comprehensive facilities 
for storing operating instruc- 
tions, In the form of macros, 
Including a choice of action 
according to events occurring 
during the run of a program. It 
also provides spooling facilities 


to offline the use of slow I 
peripherals, so that two or 
three programs can run in 
parallel with each one thinking 
that it is using the one and only 
printer or reader," says Linton. 

The operators soon became 
familiar with the new system. 
Instead of* being basically 
involved with the mainframe, 
they became more concerned 
with getting the best out of 
George 2's capabilities. 

“Unlike the rather despotic 
George 3, we found George 2 
relatively easy to tweak, bend, 
and otherwise push into shape; 
we could not exactly make it 
stand on its head and sing, but 
it would bend over and hum 
when ordered. The operator's 
frustrated interests in juggling 
the mainframe were soon 
diverted to tuning George 2, 
and everyone was happy — 
especially the users, whose 
mean turnround time was 
reduced considerably." ■ 


Another manufacturer chal- 
lenging the IBM 3800 with a high 
speed printer system is Siemens 
with its ND-2. This is now being 
sold worldwide by ltel (CW, 
September 1), and is also 
available from Computer Peri- 

f iherals Inc, the joint 

CL/CDC/NCR operation. 

In addition, Xerox in the US 
now has an 18,000 1pm printer, 
the 9700 (CW, June 9). that can 
deliver Individual pages like the 
Honeywell PPS. The 9700 uses a 
laser beam to print both data 
and the form lines on to plain 
paper. The PPS uses a rotating 
metal cylinder to print Form 
lines. 

The PPS is being exhibited for 
the first time in the UK at the 
International Business Show in 
Birmingham from October 1 1 to 
20 and is being sold by a special 
PPS marketing organisation. Its 
director is John Macdonald, a 
senior Honeywell executive who 
has been director of strategic 
nnd product marketing for the 
last two years. 

The PPS comes in three basic 
versions running at 8.000, 12,000 
and 18,000 lines per minute and 
costing between £110,000 and 
£200,000. The 18,000 Ipm version 
prints 210 pages per minute. 

Honeywell estimates {hat 
there are 1,000 potential PPS 
customers In the UK alone. 



things happen 
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compiler for the ICL 1900 range, 
and is Intended to conform 
closely to the Algol 88 Revised 
Report Particular advances in 
compiler design will be In the 
area of recover from compile- 
time syntax errors — so that a 
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off ‘blacking’ 1 action 

tanch of y ih!f fe n ? on C, U y unawares through no fault of Its 
Fnom.^_ .. Post Office own. As there was no adequate 






Programmer killed in pub 


OUR new Interrupt feature on , At about that time rumours 
page 2 has led to a, large were rife about a new high 
response from readers sending technology chariot wheel. The 
In their oWn-modem Aesop's first charioteer ignored the ' 
fables with 'a moral. ’ rumours, but the second fol- 

The following Was sent by M. Towed the description and 
L Lindsey of Newport, Gwent reporting (n ‘‘Chariot Weekly" 
Although it Is not In the With great Interest 
mainstream of Interrupt “real The new wheel turned out to 
world" experiences, It deserve? be round whereas . the old 
a special £5 Downtime prize. V Well-tried version was square. 
Mr Ljhdsey writes; The! second charioteer fitted, 

-Once Upon a time there were ■ and tested the new wheels. ■ • ; 
two , Roman- Chariot . racers, . Coma the great day, thi oltf j 

There was: much, rivalry bet- ■ square wheef. veteran was left 
ween the pair and all Rpme standing. ; ‘ 

: was. agpg /pith Which .would The moral 6f this. atpryriS 
?win , the forthcoming • 'Grbrid ‘ -/'Reqd youi* Computer' Weekly;' 


A 31 YEAR-OLD contract prog- ‘ 
ramming administrator wltn 
Knight Computer Projects, Mi- 
chael Turner, died in a London 
. pub on Friday evening following 
an attack by one of two men 
who had been troubling custo- 
mers. 

When ordered to leave by the 


In Old Park Lane, one of the 
attackers picked up a soda 
syphon and struck Turner three 
times before running away. 

Turner, better known as 
Michael Holden, a TV actor Who 
appeared in Please Sir and The 
Owl Service, had joined Knight 
Computer Projects only seven 


licensee of the Rose and Crown . months previously. 
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SngineerinB Union 03 ? 0Wn ' there was no adequate 

} j- Section of ^ DrivBtpfv a bta ? k British P roduc t. a development 

I ja”-? data equipment B £ a l cquir ' contract was given to Piessey; 
r:=: N, has b P epn nt „ t u i ease „ d but 8 0t veiy low priority. 
gV . flawing an iLnS 6 ! °J f Racal was given permission to 
IS Office to g ®ffer 8 anni? i he supply a 4800 modern in the 
"" r, *hnis in comnJi.t 0 ^ ps meantime, and overnight my 
suppliers P 1 1 on w,th members began to lose work: by 
. Wo are more thnn the end ‘ of 1970 : oiir share had 

tompote against nnS ^ in 8 t0 fallen from 90 per cent to 80 per 
BA fog* T^Pany cent” 

London ' civ^E? 6 !' Campbell pointed put that, • 
K lar Y told CbimSL con , trary t0 statements made by. 

i. We are not j ek " spokesmen at union headquar- 
K away flUr ma °jP e Pared to ters, the dispute was official. He 
’J 0 * ai least a fair S» linyone also emphasised. that there had 
tumble. rair chfl nce to been no question of a strike over 
...’•sWl the won . the issue. 

’ oduced, the post orn? "After waiting • several 

fcj!" 1 of ‘he market on we slmply blacked all 

»iSi! ^ lcc - But EuSL >u the leased Unes 30 as to. push 1 the 
0ie W S lSed on 4800 the !I Post offlce into honouring the : 
Office - was a u d ngrementthey entered lnt6 WitH 
jk , was esught the POEU," he saiid. ' j . 
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MICHIE’S PRIVATEVIEW 


The father 

I 

of all 


the Dijkstras 


"NOT my punch -up!" would be 
a natural attitude to adopt to 
the furore following Dljkstra’s 
assertion that microprocessors 
have put computing back by 20 
years. Yet the DijKstra philo- 
sophy has been the source of 
high-minded obstructionism 
since the dawn of Intellectual 
history. 

Let us start with the father 
of all the Dijkstras, the Greek 
philosopher Plato. Great intel- 
lect, strenuous aspiration, 
merciless principles and good 
taste in ceaseless inner war 
with soaring imagination — 
this learned man was a verit- 
able aristocrat of the human 
soul. Perhaps the reader begins 
to recognise the portrait. 

Allied with intellect was a 
self-righteousness of such 
stupendous dimensions that 
every topic was turned Into an 
occasion for explaining to 
those present how contused, 
how Ignorant, how downright 
grubby they all were. Invited to 
lecture at Syracuse by the 
Sicilian dictator Dionysius the 
Elder, Plato used the occasion 
for a sermon on the principles 
of abstract justice and their 
inconsistency with the institu- 
tion of dictatorship. This was 
counter-productive enough to 
deprive him of any further 
hearing In that quarter (Kerb 
Groscn and other human 
rights ego-trippers please 
note). 

And what about Plato's 
attitude to hardware innova- 
tions? Things like micropro- 
cessors, let us say.br whatever 
was the equivalent in his time 
and context? 

Two mathematicians, Eud- 
oxus and ArcHylas, developed 
a. device for machine-aided 
theorem-proving. When theif 
audaciouscoup came to Plato's 
attention, his outburst was a 
five-star affair beside which 
Dljkstra's remark must be 
classified as a well-bred clear- 
ing of the throat. The indignity, 
the disgrace, that the pure 
objects of disembodied 
thought should be dragged 
down to base material imple- 
mentation, and that colleagues 
should so forget themselves as 
to behave like mechanicsl 
" It la not recorded by how 
many years, Plato considered 
thRt mathematical science had 
been .put back. It is known, 
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however, that his blast was a 
good deal more influential 
than Dljkstra's is likely to be. 
Plato’s attack so destroyed the 
academic credit of the work 
and of machine-building in 
general that it had thenceforth 
to depend on military funding. 

But has computing ever 
helped real mathematics? Had 
not Plato, perhaps, half a 

d it? Until last year maybe he 
. But no-one can deny the 
place of the Four Colour 
Theorem in “real" mathema- 
tics, nor that it was subjected 
for a century to energetic 
attack .without mechanical 
aids, and that these did not 
prevail. The problem finally 
yielded to an approach based 
on heavy-duty computing. In 
spite of pooh-poohing by a few 
mathematicians who have 
concluded in retrospect that 
the theorem was not all that 
interesting anyway, most of 
those with whom 1 have talked 
rate it an early success in a ' 
prowing assault on otherwise 
inaccessible levels of complex- 
ity. 

The reductio ad absurdum 
for the elitist intellectual is to 
query his need for books. A 
book is a sort of external 
mechanical aid to the intellect 
- rather a passive one. Why 
should a true intellectual need 
any of that? 

In his PJiaedrus, Plato has 
Socrates tell a story about the 
Egyptian god Thoth, who goes 
to the god-king Thamous and 
says: "My Lord, 1 have invent- 
ed this ingenious thing called 
writing, and it will improve 
both the wisdom ana the 
memory of the Egyptians." 
Thamous replies that, on the 
contrary, writing Is an inferior 
substitute for memory and 
understanding. Men will be led 
to think that wisdom resides in 
writings, whereas wisdom 
must be in the mind. 

Such considerations did not 
inhibit Plato himself from the 
use of writing. But of course a 
thing Is always different when 
we do it ourselves, for then we 
can be quite sure It Is done 
right! 

it Is tempting, having dredg- 
ed up a few Jokes from a 
mls-spent youth, to leave the 
. Platonic species of theoretician 
alone. But scientists of many 
descriptions, including myself, 


have suffered much. Let us 
not forget that it was the 
vindictive opposition of the- 
academic super-snobs at Prin-: 
ceton's Institute for Advanced 
Study that hounded the 
JOHNNIAC project out of 
their doors. The great von 
Neumann had to see his brain- 
child moved to the West Coast 
for completion. 

I also do not forget the tale 
told me of early days in 
computational chemistry 
when one of the most illus- 
trious of Britain’s theoretical 
chemists bitterly harried early 
computing work on molecular 
orbitals. On what grounds? 
The Plato-Dijkstra grounds: 
“confused, ignorant, and ... 
ah, well, one hates to say this, 
but one has a duty, . . . 
grubby!” 

That project fared better 
than that of Archyias and 
Eudoxus. What has been 
accomplished by the new 
computational methods, so 
chemists tell me, already 
dwarfs the brilliant Individual 
contributions of the Platonic 
pioneers of theoretical che- 
mistry. 

The Platonic conceits, it 
must be conceded, are typic- 
ally expressed In an artificially 
flamboyant public style. More 
humane and flexible intuitions 
are not uncommonly brought 
to bear in private. It would be 
grudging on my part not to 
allow early memories to add a 
drop of honey. 

In 1960 Edinburgh received a 
visit from Dljkstra. Ab one of a 
large audience I sat and 
listened, spellbound by certain 
Delphic intensities which 
seemed to speak to him from 
the depths of Algol 60. After- 
wards he insisted on knowing 
why 1 had with my own hands 
just completed a machine from 
300 Swan Vestas matchboxes 
and a thousand or so coloured 
glass beads. Our discussion 
enabled me, computational 
fledgling that I was, to find 
courage to plunge along the 
path of metamorphosis from 
genetics to machine intelligen- 
ce. 

So you never can tell. The 
next thing to happen will be a 
treatise from Dljkstra on 
microprocessor design. What a 
fine enrichment for us ail that 
will bel 



US tribute to UK 


Benelux 
outlet for 


Informatics launch 


database expertise &&£-.•« f? r DEC systems 


Survey package will 
save time on site 


THE value of UK expertise to 
the progress of database tech- 
nology was underlined last week 
by John P. Rundell, one of 
Honeywell’s US database ex- 
perts. 

In an Interview with Compu- 
ter Weekly, Rundell cited his 
respect for UK expertise as one 
of his chief reasons for making a 
brief visit to London last week, 
to deliver a -paper to a database 
conference organised by On-line 
(CW, July 21). 

“UK people -are very know- 
ledgeable in the database area, 
ana this is evidenced by their 
large representation on Coda- 
syl's database committees." he 
said. 

Rundell Is vice-chairman of 
Codasyl's database language 
. task group, and a delegate to the 
Codasyl Cobol committee (pre- 
viously known as the Pro- 
gramming Language Commit- 
tee). 

Rundell’s Codasyl involve- 
ment has considerable relevance 
to his main activities within 
Honeywell. A systems program- 
mer for database systems soft- 
ware, he is one of a team of four 
or five working on the develop- 
ment of Honeywell’s IDS II 
database management system, 
which uses the Codasyl ap- 
proach. 

His particular concern is with 
the data management language 
and with closely connected 
aspects. 

His London paper, entitled 
“The Simulation Technique as a 
Method of Schema /Subschema 
Mapping,” showed some of the 
approaches he had employed to 
contribute to the main aim of the 
IDS II development — improved 
performance and reduced me- 
mory requirement. 

A Codasyl database descrip- 
tion includes a schema (a 
description of all the data in the 
database and Its relationships) 
and several subschemas (des- 


criptions of the view of the data 
by a particular set of users). One 
approach is to bring both these 
descriptions into memory when 
the database is-being accessed. 

If a data item is described by 
the schema In a different way 
f rom that req ui red by t he 
subschema, the conversion is 
performed at run-time, by 
reference to the two descrip- 
tions. 

IDS II employs a different 
approach, bringing in only the 
subschema and such schema 
features as are immediately 
relevant to the subschema, or 
are required for database 
integrity. The Honeywell system 
develops conversion subrouti- 
nes at compile time. Hence, at 
run-time, it does not need to 
refer to the descriptions of the 
data item concerned. This 
clearly saves running time. 

Deciding how much of the 
schema needs to be held is a 
difficult problem, said Rundell. 

IDS II uses a “simulation” 
technique, whereby it runs 
through a repertoire of the valid 
data management language 
functions which could be per- 
formed against the subschema. 
Any additional portions of the 
schema which are used in the 
execution of these commands is 
marked for inclusion at run- 
time.. . 

If they are used, they can be 
weeded out at compilation lime, 
rather than at run-time. 

These innovations in IDS 11 
represented a large change from 


the status of the origin*] i K ' 
Rundell agreed. IDS iK >■ 
ally defined within <£ [!' 
Electnc, before Codasyl b*. - 
its database deliberation^ 
Codasyl Ideas haddrawnfo 
ly on IDS, but Codasyl cour 
have matured and chtopj- ’ 
the seven years since then Kb ■: 
the IDS II release, IK M 
caught up with Codasyl. 

Most qf the Codasyl ctapfc 
had come about as theiMAf*- 
practical experience of ■‘■y" 
techniques, he said. 

The' relational approach s 
database, one of the - 
techniques to Codasyl, It *&• 
treated as relatively novel (r 
the contrary, Rundelenphki - 
ed, the two approaches dev*!.; 
ed at about the same or* 
Codasyl Ideas, howevet, lid 
gained far greater public c] . 
ceptance. The relative dfirie*'! . 
of the Codasyl approach*^' 
one of the biggest factors inCi j 
acceptance, Rundell mainic* . 
ed. !. 

The quick gain of ; 
users for the Codasyl systr-' . 
was itself Influential in prcc' { ' 
ing further growth, sod :i„. 
reputation of the Codasyl e . 
proach was enhanced ty 
formation of a commltier 
regulate its development?- 
relational approach still hu ' ' 
equivalent body. 

Development of the Ferre 
Interface was one of the »* 
menls in Aberdeen's agrercr 
to Install a dual Honeywllw ■■ 
(CW, July 21). 


Wo oru 3 wull oil Dill l iliod lll'listl HVSIrniC 
honso wiiii connaciions hi Lk.iIi USA .uni Ewou*. 

SpocialiSinu in <:iiiiicoiti|iiiiu< plains Whil*' wo havi.a wi* 

*oflw.iri' f.ioduCt olloniHJ u( om own. wu .iliwi nx.uve ioiuhh 
iniiil clionls lot pn'>nu".1 in »|«..:mliSC'J indu»iiv 

Wo aio pi ope rod lo nnijoilMo loalieilc iorm» <or iho ilgM produtu ^ ^ ^ ^ 
II yuu li.ivd tlovulnped npplic.il'une imcKaji.l ui snllwl'o 1 '* L Jt |ir ftaiMB 
p.ict.iuuiJ. i Mon b u wrm* inoo'ilKli’nci' m Do* 1Bfl7. Compute 
Dorsal House, StmnloiU Sliooi, London. SE1. *** 




Chartered Surveyors .ASHEND^f^ 
103 Mount Street- . . • j u. 

London .WiYtiAS i 


AN agency agreement conclud- 
ed last week with a Dutch 
company expands the outlets for 
Compute Bridgend's range of 
software products, to Include 
the Benelux countries. The 
agent Is software house Coro- 
dale BV, of Amsterdam. 

The UK company, based in 
London and Bridgend, Glamor- 
gan, markets Selupd, a source 
library maintenance product, 
Selcopy. to copy, print and 
Interrogate files, Cblvtoc, to 
display and modify IBM Volume 
Ta&e of Contents entries, and 
Cbldoc, for Cobol documenta- 
tion. 

There Is already one user of 
the company's products in 
Holland, but this sale was made 
before the agency was set up. 


THE first venture outside the 
IBM mainframe market by US 
software company Informatics 
was officially announced last 
week. The company has 
acknowledged the rapid growth 
of minicomputer-based distri- 
buted processing by releasing 
software to handle data entry 
and validation on a Digital 
Equipment PDP-1 1. 

The product. Series IV, has 
already gained several users, 
including one with a 
14-processor network. Series IV 
is also the first Informatics 
product to have been designed 
entirely in. Europe. There are 
“three or four” installations in 
the US, said a spokesman, but 




Good JCL design 


SEVERAL editions of Pro- 
grammer Notes have com- 
mented on likes and dlslike^in 
programming languages, and 
on programming techniques. 
But an important part of the 
programmer’s work has, to 
dale, been Ignored: the prepa- 
ration of job control language 
statements. 

Most Installations nowadays 
have a sophisticated enough 
operating system and compli- 
cated enough applications to 
necessitate complex JCL. Al- 
though composing a complex 
job-control siring can be 
almost as error-prone as a 
small program, problems of 
JCL programming do not seem 
to have been tackled by any of 
the multitude of sources which 
advise on programming lan- 
guages. 

A great many programmers 
complain that JCLs are badly 
designed; abbreviated corii- 
mands and strings of unidentl- 
P” operands in inflexible 
5M make programming 
difficult, and error diagnosis 
otuch to be desired. 

_ Widely used programming 


languages are few in number, 
and most of them are reaso- 
nably portable. Standards and 
portability In the JCL arena are 
still almost non-existent. The 
languages vary widely, even 
between different operating 
systems on the same machine. 

Do many of our readers feel 
strongly about the shortcom- 
ings of JCLs, or do you accept 
them as an inevitable draw- 
back in a minor area of your 
job? What do you see as the 
worst failings which could be 
corrected? 

To complement the frequent 
programming advice in Pro- 
grammer Notes perhaps some 
of our readers can offer some 
hints on designing good JCL 
for production runs. 

An immediate problem Is the 
responsibility for this job. Is it 
performed by 'the program- 
mers, the operators, or the two 
in co-operation? The function 
would certainly seem to re- 
quire some liaison, to ensure 
that the system’s practical 
behaviour is suited to the 
operating environment (CW, 
September 8). 


^ I 


official US release Is scheduled 
for next January. 

Using parametrised state- 
ments, Series IV allows the user 
to define the structure of records 
to be put on a file and the 
validation criteria for their var- 
ious data fields. 

Fields can be validated for 
character type, range and 
accordance with other 
mathematical formulae, and can 
be handled in Isolation or in 
juxtaposition with other fields. 

As with an increasing number 
of online products, screen for- 
mats are designed directly on to 
the screen, without using forms. 
The software operates under 
DEC’S RSX-11M operating sys- 
tem, and can handle eight 
screens and eight different 
applications concurrently. It 
would be simple to extend this 


figure to 16, said Informatics. 

The product was acquired 
from a Geneva company, Ser- 
vices Informatique SA, and In- 
formatics, at the same time, took 
on the company's two-man staff. 

One of the first UK users of 
Series IV is the Compute! bur- 
eau, which is offering it as a 
service. 


A CO-OPERATIVE effort bet- 
ween two consultancies has 
brought the general release of a 
software aid to surveyors. The 
Eclipse Survey Package, design- 
ed to run on the Wang 2200 desk 
top computer, was developed by 
Eclipse Computer Consultants. 
Lacking the resources for a 
full-scale marketing effort, Ec- 
lipse engaged Hill Price Davison. 

The survey package Interprets 
field observations and builds a 
model of a site, Including ground 
levels, interpolated from obser- 


vations, and the locations of 
significant features on the site. 
This allows much of the work 
which previously had to be done 
on the site to be performed In the 
office. Features of the model 
can be amended, and diagram- 
matic output can be obtained on 
a flatbed plotter. The software 
will be sola as a package with a 
Wang 2200, and a plotter and 
cassette tape storage, as options. 

The minimal Wang system 
with the software is priced at 
£18,900. 


Verse frees programmer from file chores 

LATEST aid for the increasing Despite some early doubts a9 savings, by freeing the pro- 
commbnity of online program- to the cost-effectiveness of grammer from file house-, 
mers has emerged from Data- online programming, users are keeping” chores, and allowing 


LATEST aid for the Increasing 
community of online program- 
mers has emerged from Data- 
skil. The company has produced 
an Interactive visual dis- 
play-based text editing system, 
known as Verse, and aimed 
primarily at the editing of 
program source text. Verse runs 
on the 1CL 2903 and 2904. 


online programming, users are keeping" chores, and allowing 
increasingly coming round to him or her to concentrate on 
the view that the costs of the error diagnosis and correction. 


the view that the costs of the 
software and terminals are 
amply compensated by savings 
in programmer time and effort. 

An aid such as Verse makes a 
large contribution to these 


error diagnosis and correction. 

The package carries an initial 
price of £1,000, and an annual 
charge of £150. Rental price Is 
£57 a month. Dataskil is offering 
a month’s free trial. 


.V/ 

Agfa-Gevaert 
COM-petitive 


c v , ( ® 0 aeries Microfiche Management . . 

mrrlT the range of ‘intelligent’ COW 

r ^ era ’ which simplifies tape reformatting ' 
to the push of a button. 

one m° re benefit from the ■ 
Agfa-Gevaert COM package. • ' . 

P ^ 

I Tfv * wi coupon^ 0Vfl0rt C0M Parage poap 

'^SSivSi 1 n* De P l » Bivnl House/ V i • . . | 

name ly'* 1 

^ —position:" 


CAP-CPP 

U feet 

support/new hardware 

We do not sell hardware, butwe do have 15 different 
in-house computers to back our support for 
vendor’s customers. Some of these we are taking 
to Datafair, and on our stand you will see :~ 

MicroCOBO.L (the first truly portable business 
language) on IBM’s Series/1 and microcomputers 
from Intel, Motorola andZilog. 

% MicroAde, on DEC’S PDP 11, enabling DP depart- 
ments to exploit the new microcomputers, now. 

^•standard application software on Ventek, Extel 
and Hewlett-Packard computers. 

■5K- time sharing on the MCS MICOS: 

. We also 'have ih-h.puse=:machin-6s1rom othermanti- ;- -v 1 
facturers, including Burroughs, Olivetti, and Wang. 




iV.vi 


.LOnA 


Enquiries to: Markepng; Departmdnil:C^P HoLl8e,1 4-16 p^eat Jarnes Street,- 

• LQtylbh, Wfflt 3D.Y Tel:*01'^242-9b^;; ^ 

:;•/ '! ' • • .•!..• V-iV.’- " l v.. ‘./'v-- '*■' \ v '.'W : y';l\ ;;vi, if. 

' ^ . JXklr-UcdTrrb .Aictcnnilil nbllQCFI C' rii isrtci nnA'F Wamrurg' mi) wlr.H v zur i Ch: AiV d' , : ;■ 
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RP-04 

IMMEDIATE DELIVERY 


New RWP04-AB, surplus to needs. 50 
Hz. 1 1 /70cont. 

Also 

Ferranti-Cetec Digigrid System-4 
solid-state graphics tablet 

150cm x 105cm active area; all 
accessories 


Replies to Box 1896, Computer 
Weekly 


LSON COMPUTER SERVICES LTD. 

BUY & &ELL for bale 

COMPUTES SYSTEMS - ICL / IBM > DEC / _ , rw " """ . 

BCl IBM 0B2 Sonar with Inter of mnnru- 

DATA-PHEP EQUIPMENT - ICL / IBM / ■«* Univac/KoCto .?»?"<* VI P Ct/d 

UNI VAC C KODE / TELETYPE Hunch*!. a* nock. ILL IBUU Systems (or 

BURST ERS * D ECOLLAT0 HS /GUILLOTINES ™ m "L' h “" nl Tl ,nC 2 “P"” 1 ' 6 "* 

p.p Storage cahinetb f.ne. fire proof); loc '"- Hand Punch ' M B 


FOR FU HTHER INFORMATION CONTACT 

8l John's Court, ftavuiutall, Lanas BB4 7PA-Tsl. HmmimM* |0J0M) 2B18B 


YOU NEED THE BEST 
SO FORGET THE REST 


Contact Sank Smith on 01-283 323 7 for 


* Top quality contract programming staff always available. 

* Rates from £1 BO to £220 per week. 

* References checked and work guaranteed. 

* Permanent staff elso available. 


MARTON associates 206-210 Blahopagate. EC2 


FOR COMPUTER PEOPLE AT THE CROSSROADS 


FOR SALE 

PDP II EQUIPMENT 

NIMIIL MEMORY TELETYPE 
KG IIA 

Telephone 01-278 5501 
LAI 80 PRINTER WITH INTERFACE 


UNEED 

BASIC BOOKS? 


BASIC COBOL 

Now available £2.20 mcl p&p 


BASIC ALGOL \ 

£1,10 each mcl. p&p 


FORTRAN BASICS 

£1.10 each incl p&p 


BASIC PL/ 1 


£1.10 each incl p&p 


Please enclose cash with order to 
IPG Electrical Electronic Pr«9s 
Ltd.. General Seles Dept ..Room 
11,;. Qoiaei House, Siamlord 
Street. London. SE1 BLU. 


y*vvf akh/Vhh-a M .* wmhv •'£«.* *■ 
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Teleprinter Equipment Ltd 
Akornan Street, Trincj, Herts, HP23 6AJ 
Tring (044 232) 401 1 


SWI88 COMPANY IN ZURICH 


Since a lew years successfully engaged In 
Computer Professional Services (rscruiimont and manpower services lor 
permanent, temporary and contract assignments), seeks and offeis on tho basis 
of joint-venture, with or without mutual financial participation, long term 
co-operation with British company of e similar nature in the UK. Extraordinary 
continental expansion potentialities, extensive know-how. and conaiperahlo tax 
benefits ere offered to the Interested partner who should dispose of a market 


potential of 6-25 computer people assigned to clients Ploase apply to olpher 
1803 U. Orall Pflssll Werbe AO, CH-4410 Llaatal/Poatfach. 


370/138 


DOS/VS -powsr/VS 

TIME FOR SALE 


WANTED 

IBM-COMPUTERS 

360-370-/3 


South Midlands 
Very competitive rates 


IBM CARD-PUNCHES 

025, 129, 5496 


We pay top prices. Don;t 
hesitate to contact us. 


TEL: 05263 2031 
Extn.128 or 252 


FOR SALE 


REDATA GMBH 
3588 Casadoif 
West Germany 
Tel: 05681/3067. Telex: 
981 730 


A quantity of Mag-Disc 
cartridges 


Tel: Kevin Waters on 
NORWICH (0603)21388 


DATA PREOP 
OVERLOAD? 


Wo supply tho rosults in 
BO column Cards 


FOR SALE 
OR LEASE 


2319 A1 and A2 



Available Immediately 
Ring: 

I.B.L. • Computers 
Ltd. . ... 


Unit 4B ’ 
;;Unitair. Centre 
Feltham, Middx, 


IBM Floppy Disk 
IBM Removable Disk 


8 channel Paper Tape 
at Provincial rates 


Ring: 

Computer Data Prep (B'hnm) 
Gihh St.. B’ham, 9*1AA 


WANTED 


DBcollBtora/Biiratars/GuillotinBs/ 

Shredders 

Payment on collection 


FOR SALE 

IBM Printing Punches 
Tel. Rawatenstall (07062) 291 26 




TeJ t Q 1 - J9 Sl.Qtf 1.58 . 




WE BUY SCRAP 
COMPUTER 
LISTINGS 

AND PUNCH CARDS 


Rust prices paid 
Collections or delivery to 

LEYTON WASTE PAPER 
CO. LTD. 

Rowin Works. Lynn Road 
Loytonstone E.1 1 
01-558 2131 
Contact: MIKE BOWLES 



CONTRACT OPERATORS 
UK & EUROPE 

Phone Pat Eagling 
01-402 9355 
MARGQL COMPUTER SERVICES LTD. 




it ah anociaie company of ih* NhwcMJma 


WANTED 


An ambitious computer stall agency manager to loiniw 
partnership to set-up our own business for the proviso® 
both Permanent and Contract Computer siaft. I canp®- 
premises in London W 1 , together with a curren ic. ■ 
and the required capital What I need is your exp8tli«j 
contacts. Preferred age 28/35 with at least 3 -« 
managerial experience. Please write with brief do 1 : 
Box 1891, Computer Weekly. 


OUR TIMES COSTS 
£4 AN HOUR 


We have a PDP 1 1 / 70 immediately avaitefc 
from £4 per hour. Local call rates ®PjJf Ba8 j c plus. Ba . 


from £4 per hour. Local can R_ 8jc plus, N-. 

Home Counties. Languagos ‘ nv n a, ' a ^ pn p ii/ 36 ^r 
Plus 2. Fortran. Cobol. Algol. Dibol, PDP 
call. 


jpj 

For details please tolophone Bunzl Data Systeufc 
Chalfont (02404) 4466. . 1 


If you are interested In a P“ n ..i 
special Faaturo or advertisement p>®- 
this issue of ■ 

COMPUTER WEEKLY 

why not take advantage of our 
Reprints can be secured at r 
your own specifications providing 
and valuable addition t° Y oU . 
material. I'-J 

For further details contact: 

Brian Durrant, IPC Electrical- ^pig 

Phone: 01-261 8697- or •itnpfY.fPS 
return the form below. ‘ 


To: Brian Durrant, Reprints De 

Dorset House. Stamford ^ re ^-r:>. 



I am interested In 

advertisement headed 

COMPUTE* WE] 

on page(s).. in the 

P lease send me fu II da *a 1 lji Pf, 
return of post; 


Company 
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electronic brokers ltd 


7 80 Column 
' Hand 
Punch 

* iriuitaUlMirpinfrgliHil' 



I WE BUY 


COOP 

up to 45% OFF HAZELTINE 

Teletypo-compatible CRT Terminals 

HMILTINI 1000 HAZELTINE 1200 


WE SELL 


BED Ciwacmi. 
Ml/hjH Dupio« 
NmI'U iwa £900. 

OUR PRICE £925 
HAZELTINE 2000 


IB20 Characters. 
luS/hall Duple, 

New lift Pun £94 1 
OUR PRICE £729 




* IfNitNilScrm 

* ITT Fvut Knkoirt 
« H Mffl Cktraalv 88 


rsMChaTKiaVEd.hrio *" ,flc,ory ' ' s,u '' • UMflCkirxIirgtl 

ird b.ich bi,h * ri w Mnsw ,,Bni,ard * ww Mil* 

Mvhiil Duple. end biiclt and by go-dgy * IwlKb-lllullMl TrmaH 

Nr 1,1 hM'riMR wainniv All pile#* tubieci *| IN PirHi 

OUR Min IMS w earnifl* and VAT * jUMtrl COTf «4 BUtfitl 


— —• ELECTROHIC BROKERS LTD, (Coinimter Sales&Scrviccs Division) 
~ . 49 * 53 . Palicras Hoad. London NW 1 2 QU T«h 01-037 7781 

Tf 1 EX: 20060-1 





CHEAP!! 

OVERNIGHT TIME’ 
AVAILABLE 
ICL 1904S (1 S2K) 
TEL- TONY ADAMS 

01-622 551 1 


FOR SALE 

Avtel Solid State Frequency 
Converter. 415 cycles, suit- 
able for IBM 370 use. 
Enquiries to; 

Box 1896, Computer 
Weekly 


OEC POPS 11 i FDPII Itrtit UHi IBS Pgrlphtf aU 
UP 13 1 (IIIS rmifp* Tiralaila - faHy 
iKindllluid 

Cidii in* imeriio Kqluili Hipilic lipi 

HlllBU 

mill irmll - wpir POPI STSfEU 
KCPDPPE HsiKUm 
RUU PlMlIMTi Pllll 
K1BH 9 RlSJI tHIil liHvIlUJ 
RRIE DlUbAll 
ZI RK0&«W0rlW 

MnnllP In iluflii DEC 4IL tiWml inpiti Milk 
pawn i^Bti k lamciUH cHfllln i»d klgkli 
FUOaBMtCH. 

BPMtD HEW 1MII/1MIQ ■igikOE Upl UlUtn In 

umdudDEC Eh. ciMmi 

Ui|i ilacki gl iplfMal id iiiru. 

CiP (a ila* ikannaai ar uni fu ciUlagaa 


VDU DESKS 


L-shaped right or left-hand, gen- 
uine formica worktop. Flat or well. 
Courtesy Panel. Rigid Tubular 
frame work. 


£99 


Quality Discounts 
available 


Write or telephone: 

D. N. Computer Servlcaa Ltd. 

St. Martina 8t., Rochdale 
Tel. Rochdale (0706) 6471 1 


FOR USED DP EQUIPMENT 

BUY OR SELL THROUGH 


NEWDE LUXE 80 COLUMN PUNCHES 
WITH SKIP OR NON-SKIP OPTION 

A/N KEV TOPS, CHIP TRAY, WRECK KNIFE, 

DUST COVER. MAINTENANCE AVAILABLE 
FOLLOWING 1 YEAR GUARANTEE PERIOD v 



WO DO P 


01-464 9011 

WEBSTER D/P SERVICES LTD. 
BS WIDMORE ROAD. BROMLEY. 
KENT BR1 3AA 


FS\0NS4SSa5 


CONTRACT 

f ★ OPERATORS* \ 
★ PROGRAMMERS ★ 

★ PUNCH OPERATORS ★ 

LEADING SUPPLIERS OF 
CONTRACT OPERATIONS 
PERSONNEL THROUGHOUT 
EUROPE 

SAVE TIME AND ■ 
MONEY 
CALL US FIRST 


E 

u 

R 

/ 

O 

P 

s 


o 

p 

s 


01-493 669 
01-499 1787 




r / 


CoOp^prS supply first-rate 
contract operations staff for 
long or short term needs^gf 


Sow 01.836 8411 


IMMEDIATE DELIVERY OF NEW 

PDP II v 03 

Floppy Disc Systems with software packages for 
STOCK CONTROL PRODUCTION CONTROL LEDGER 
ANALYSIS 

Also available: 

Low cost version of these packages supplied with 
Intel /Memorex floppy disc system at prices from 
£6,000 complete. 


data-J 



Data-J Ltd., 7 Churchill Court, Ruatlngton, Sussex 

Tel: 09062-72902 


Contract Staff 
available 

for Home and Overseas assignments 

Ol 680 2400 

Metro Lowndes-Ajax 
1 19 High Street, Croydon CRO 1QJ 
We are always Interested in hearing from 
people who wish to work on a contract basis 


Metra 
Lowndes-Ajax 


m 




PROFIT 
FROM YOUR 
COMPUTER 
WASTE 


bv co nine! Ira London'! 
BEST BUYERS 

DATAWA3TE LTD - 
ttSWakwnan flood 
KansalQraan i 

London NW10GDH 
01-900 1000 J 








SUPPORT SERVICES YOU KNOW YOU CAN RELY UPON 



Automatic Data Processing 

Management Dynamics ^ Division - 

^PRBPARATiON SERVICES 
CARDS : PAPER TAPE: MAG TAPE 

Cr . Heathrow House, Bath^ ^Road,^ v . 

TluL Houn8low * Middlesex, TW5 9QP . 
L®iephon© 0 1 -759 9 1 9^ 1 / 1 502/9628 


KPG Ltd 28 THE BUTTS BRENTFORD MIDD X 01- 568 7345 

"nfifri 


Hdneywell H6fl/2d 2BBK 
Tape* disks, local tentilrlala. 

Available lot hire for up to ^ hours 
each' week . immediately, batwaen- 

23.30 drid 07.00 and UP.“ 1? 
hours on .both Saturday and Sun- 
day, at any time. To be:.hired on a : 
"whole BysiBm" tesis.'al;.£30,per. 
hoiJr: .■ ;■ 

Contact M. Pontln or P. L. Moss on ; 


compu ter se rv i ces lim ited 

CONTRACT or PER MAN ENT- 

ANALYSTS -PROGRAMMERS^ OPERATORS 
PUNCH OPERATORS - DATA CONTROLLERS , . ‘ 
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THE DRUIDIC 
I^OCESSiMfir 
MASTER, 35PM, 

OP STONEHENGE 
HAS JUST BEEtf 
WARNED... 

"BEWARE "WE 
FWRY OF 

the Northmen!' 


t+ is WAY BY S*A ANb LANb, 

S 7 

it 

| OUH REfilpNAk 

\ jKa CBNTW at , 

n V CAU.AniM.~ 


V CON PR ON TAT) OM 

V SiTU*T<ON> X 




A WARSHIP HAD 
SAIL FROM THE IffLfi 
OF LB Wifi... 




...iN CHARGE — 
THO MM J. 
ERICSSON, TOST 

rack from 

VIN lANI)*.-- 




j Ajl JrtT WHMlV* I 




-BUT WE STILL 

CAN'T HOOK INTO 

AjETHmRNET... 


^v.r 

...ALTHOMftH WE ^ 

n?e thc Ansi norm code! 


BUT WE'VE 
STANbARblSED 
ON P- CELTIC * 
language ONE.. 


«PauAWKElMig 


...NOU'U NEE* A NEW 
COMPILER - I'LL HAVE 
to lend you. ..Bella/ 


iMBKT WEEK! 

reeuA cbts 

I StbMRO' , 


COURSES 


l.ATI S'l iii the IK'S Uat.n/lk series is 
Ciimiuiu’rs In Fln.iiKi 1 . -i M-nuiur AfTi-rcd 
by tin.' DCS Marketing CommillL-c on 
Octnbur 11 ul llic L’nfd Koval. 1 .1 union li 
will discuss, unuinu other subjects, the 
fminv of electronic fund transfer unri 
using computers in the Stock Exchange. 
Further Infurniulion from Pauline 
WulU'i-s, BCS. 20 Portland Place, (.ouduu 
WIN 41111. tel: 01-617 0171. ext 52 

THIS nutunin the Data Processing Man- 
agement Association Is holding a scries uf 
half -Jay seminars uu m.-uuigciiu'iil edu- 
cation. The first .seminar, People in 
Groups, wilt be held on October 5 mid they 
will run until December 7. Contributors 
are ICL, ASTMS. Which Computer?, 
lamgton Information Systems and F 
International. The seminars will take 
place in centra! London un Wednesdays, 
2.00 to 5.30 pm. Further Information from 
DPMA, 27a York Road, Maidenhead, 
Berks SL 8 1SQ. tel'. 0628 20979. 

A COURSE in mathematical 
programming offered by the Polytechnic 
of Central London will emphasise the 
computational aspects and applications 
of linear and integer programming, and 
will be held between 6.30 and 0.00 pm on 



Two board 
appointments 
at IBM(UK) 

APPOINTED to the board of IBlVf 
(UK) Laboratories, a subsidiary of 
IBM (UK) Holdings is David Cuzner 
who has also been appointed Huri- 
ley laboratory director. He has been 
associated with the laboratory at 
Hursley, near Winchester, since 1661 
where until 1966 he worked on the 
development of the IBM System/360 
Model 40 and Model 44 computers. 

. After an assignment at IBM's 
Kingston (US) laboratory in 72-73, 
he returned to Hursley as manager 
of development and technical ser- 
vices. and was subsequently 
a|)jxrinted laboratory manager in 

A further appointment announced 
to the board of IBM (UK) Rentals, 


another subsidiary of IBM (UK) 
Holdings Is that bf Tony Cleaver. He 
was appointed director of the data 
processing division In June 1977. 

Cleaver joined IBM's education 1 
department In 1962. In. 1974, he 
became finance district manager, 
and subsequently was appointed DP 
sales manager In 1970. 


University Computing has 
appointed Christopher Torb£ as 
chief accountant. After a. degree In 
engineering and business studies, he 
joined a firm of chartered accoun- 
tants In Birmingham to complete his 
artlcleshlp and qualified as a char- 
tered accountant. 

Andrew Reekie, group accountant 
of Macfarlane Group (Clansman) 
Ltd of Glasgow has now been 
appointed financial director of the 
company. 

NCR Corp has appointed Manuel 
Garcia as a senior vice president. He 
will be assigned Initially in the 
company's worldwide marketing 
operations. Garda was formerly a 
vice president and group executive 
of the Burroughs Corp. . 

Quadrant Computer Services 
Group based at Altrincham, near 
Manchester has made the following 
appointments within the group: 

Bob Trevor becomes regional 
manager front being manager of 
commercial applications group. Bob 
Jaques becomes regional marketing 
manager and previously worked for 
various clients of the group. Roy 
Riley, having been a project 
manager, becomes manager of com- 
mercial applications group. And 
Hywel Roberts, having successfully 
worked on-site for Qudranl clients, 
has been appointed manager first 
time user group, 





AMONG the sponsors of tlie first "Young Engineer for Britain" 
competition was consultancy SPL International. Competitors wuro 
required to manufacture Innovative and commercially viable devices. 

Our plctura shows SPL director David Radway presenting prizes to 
Roger Curry (18), of Co Durham (left), who made a liigh-voltago 
generator, and Stuart McArthur (19), of Aylesbury (centre), whoso entry 
'was a light and heat control ay stem for an aviary. 
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Cleaver 


Chatwln 


Brian Birtwistle has been appoint- 
ed director of D. K. Wright (Sales' 
and Marketing) within the D. K. 
Wright Organisation. * Prior to this 


appointment he has had an exten- 
sive career In the computer industry 
with AEI, Honeywell Information 
Systems and latterly with ADP 
Network Services. 

Having previously been deputy 
managing director of the Shplflela- 
based industrial computing specia- 
list, GMS Computing, Martin 
Chatwln has now been appointed 
managing director of the company. 

Peter Gray has been appointed a 
director of Bribond Printed Circuits 
of Chichester , Sussex , a subsldl ary of 
Ultra Electronic (Components). He 
joined the company as technical 
manager In 1070, and was made 
general manager In 1973. . 


CCC names five 

A’ number of appointments have 
been made by Central Computing 
Consultants. Stella Mitchell has 
been appointed manager at Klng- 
ston-upon -Thames office. She used 
to be a branch manager with TCL 
Dataskll. Yvonne Gibson previously 
a partner in Jupiter Appointments 
has Joined CCC as DP recruitment 
consultant. Clive Hartnip .who used 
to be with Vickers Automated 
Systems Division has been appolnt- 
- ed office manager at Mayfair office, 
Graeme Rldler, a sales executive 
with British Oliivetti, has been 
appointed as a consultant also at the 
Mayfair office 

Also appointed at the company's 
Amsterdam office aa a consultant is 
Andy Ellis- He was previously with 
Span Computer Consultants. 


SEPTEMBER 39 

Annual dinner. G. A. Fisher, guest of 
honour. BCS Advanced Programming 
Specialist CJroup. Tickets £6.00 from Prof 
P. J. H. King, 10 dower Street. London 
WC1 .19.30. 

PL/1 In a CMS environment. Tony 
Smith. BCS PL / 1 Specialist Group. LSI?, 
London WC2. 17.30. 

OCTOBER 4 

CEOB computing present and future. 
BCS. Kent branch. St Georgo Hotel. 
Chatham. 19.30. 

Introduction to the Winter School. A' 
historical view of processor development. 
Peter Fort], Dr R. N. Ibbett. BCS 
Nottingham branch. T1 Main Lecture 
Theatre, University of Nottingham. 19.00. 

The minicomputer and Its Impact on 
commercial DP. Marlin Healey. BCS First 
, Time. Users Group. Staff House, Univer- 
sity bf Birmingham. 14.30. 

OCTOBER 4-1 

Datafalr 77, the end user, biennial 
conference. BCS. Cunsrd International 
Hotel, London W 6 . Details: Oyez-IBC Ltd, 
tel: 01-242 2481. 

OCTOBERS 

The new ANS Fortran standard /The 
growth of preprocessors. BCS Fortran 
Specialist Group. Cunard International 
Hotel, London WB. 18.15. 

PL/I, whal'B In it tor you? C. Bird, P. G. 
Barker et al. BCS PL/I Specialist Grout). 


Databases, fodusyl imd nnn-Cmlnsyl. 
Basil Cousins. DCS, Rending brunch, fi'l. 
Building, Bracknell, Burks. 20.01). 

Speech recognition. Dr P. 1). tlreeii. 
BCS, North Staffs Branch. Ruynl Ouk 
Howl, Stafford. 20.00. 

OCTOBER 12 

The work of the Central Computer 
Agency. Reay Atkinson. BCS, Sussux 
branch. Old Ship Hotol, Brighton. 10.30. 


Cunard International He 
18.00. 


ledallst Group 
el, London Wfl 


ADE, computer-aided design ' and 
lneering In telecomms. Eddie Hunt 


Britain's First B.C.S. 1 

HOME STUDY COURSE 

Now you oen start studying for your MBCS with a long-aaiqbllshed 
' (Jor respond wico College that la alrsady well known for to. 

; home-study courses (without expansive text books) in Accountancy, 1 
Administration, Commerce, Law end the General Certificate o( 

. Education. Written by specialists; tha courses ell carry a guarariteaol 
U- Continued tuition, and ara designed to qtt you through your •- . 
examination In pie slwrtasi pbis/We rime and Pt reason* Wo coal. - . 

POT hUl detail* pfaiaM Writ* orphohe: . ; 

' .^THEIWPIP, RESULT* COLLEGE - ) 

S. • ; • Ota EVSti YiihkMt riddle, LONDON SW19 *pS; # 
3^.-; 01^7 


BCS South Essex branch. The Bulls Eva, 
Basildon. 19.48. . 3 

OCTOBER 8-6 

Regional electronic Instrument exhibi- 
tion. Electronic Promotion Group/Indus- 
triil and Trade Fairs Ltd. Easo Hotel, 
Coventry. 

OCTOBER J 

Computers lit a law office. David 
Andrewa. 1 . BCg' ; Law Specialist ' Group. 

.' Polytechnic of Cenbal Undoni, London 

^T^Se^f ^mputW In ihe ■ health. 
• services: BCS Medical (London) Specialist 1 
Group. Cuhard - international. Hotel, 
LopdarW.8 l-Lflo,, . ..v . 

OCTOBER 10 

I_ 

OCTOBER 1 1 
qojjiputing, i^hextiweh 

' •"& 


Tops and bottoms 

ALTHOUGH divisions two and throe 
are lied up in the Summer Computer 
League, division one la still wide 
open. Gryphon is lop, having 12 
points from Us eight games, but 
Jadpu and Lloyds, both having two 
games to play could still be 
champions, 

, Dateacene ended the season in 
i style with its eighth win in eight 
I games to win division two. Xerox 
. was second end Laur Punter is 
already relegated. 

\ ICL Joined Altergo at the top of 
division three with a 7-1 defeet ol 
i British Rail. Altergo win on goaf 
l difference. The wooden spoon goes 

i. to KCS and BIS.. 

Latest results: 

Division I 

■ Comahgre 5, Computing Q 
1, . FNS 6. Southwark 0 

Gryphon 7, Comshore O . 

, Jadpu 3, Gryphon 2 

: Jadpu 4, Comghare 0 

n . Ubyds 6, Southwark 0 • : 

S)A 6 (i Computing 0 
I». . V Division II ; . - 
1' Daiftsoene 6, TSL.0‘ ; .• • 

. Lambetttg.jSL O 

•• Division III i':. ■ *■ . • 

; Alrfix B, British RallO .... • 

"j ;'QIS 6,.CDC0 .. : i . 

•K British Rall.Q; !. 


from 5 30 to 7 . 00 . * 

A REPEAT of the 
appllcaUonofprofeOtS,^ ■ 

sSssfe 

application of nmSS^ ' 
heory u> practoljj^: :■ 
Inventory control '■ . 

htformatkjn front niRj^ ■■ 

offered by the Urni* ^ V 
Cenlre at Slough. They 
the non-flnandal sxKinktJwt' i ‘ 
gotier.l minagent,? ) 
10 -November 18 , ruthilu Lfr 
mem, October 10.28.u4* f. 

of contract, OctobsrlllLftS \ 
from J. Swahuon, Mi Rub; 
PogM Lana. Slough. SUBt,^;. 

•Mill. ^jp 

THE 1977-78 brochun fraaBhiP 
Systems Is atoUaUt nd f 
of a wide range ot cm 
headings: User Invotvmw 
appreciation, CdbeMgrwsrV 
mlng staff, etc); DP SWfc . 
Systems and Proptminliii ( 
base, and Real Tint. 
Distributed iDteraaenrt; ltui». - ' 
Skills in DP, 

Operatkma Manaienit«uifc'. 

Management; and Burin® sip* 
counting principles ud pirnr : 
ductlon to operations retort c-* 
Further details arsotufeistf -j. * . 
Foils or Stephen Helms MUfir 

HOW to Choose the !«(-»; 
Systems is a one-week tawbrj 
DP staff who have to evahme J 
computer sy stems. It *ffl Anlu 
define requirements ud 0 x 53 i, 
select product ahenuuirei.i:!l» r ' 
negotiate contracts vhh fats .;;? ' 
course has been orgsahri 1 1 ; 
Intemailonal ind viH be Ihs^ 
vember 21-25 In LocduiFil".' 
information contact Mto Up:?:. 
32588. f 

COURSES In the deslpi inJivi 
soda! surveys it tlw Ponudike v 
London sre glvrn Jointly bj il*/ 1 - 
menls of Matnemstla udAf; A- 
Studies In conjunction wti-- 
Group on Computers In fcno'-' 
and the British SocWoiSfil At- 
Survey Research Group. It- ‘ 
courses run cnn»«uihrtt irJ | >“ 
one term. Their titles ire UiW?-- 
1 -kumury Survey 
Survey Methods, immh- - :-. 
cnl Techniques In the Andjiuc:. 

„f Surveys. Slnd«t«s cm Mr^)'^ , - 
moraorthecoumi 
Further details from iht w,: 
Mathematics, 

dnn. Holloway RooUondo-' - 
01 -C07 2789. ext 2309 _ 


COMPUTER WEEKLY 

The following special BupplementB an Ai * 15 
be published during 

* OCTOBER 

COMPUTERS IN THE OFFICE/ 
INTERNATIONAL BUSINE5» 
SHOW 
Octobers 

Till, ynni, llio ■i.ikMEIIcUncyEdljW XW«** W ^- 
colo,.;, 11. Ih., Intomnllonnl Bu.in.B Sto«. to b. 
from October 1 1 to 20 

By bringinu amall busmass mon and th* ' “’^Tbei" 

■ with nnw compulor system.. 

landmmk on tho way to iho much naraiaao . • tBi) i 

In ilia Ociobor 8 Ibkib 

comprohonitvo pravlow on “ ^,ha ne*ii‘> ,l ^ , “ ^ 

specially commisalonad artlclM Mmklno » . 

office and at tho computer environmam in 0 . 


★ INTERNATIONAL EDIT 

SYSTEMS 77 PB* 

+ Bonus CircutepW 
October 13, 

■ Tho blgflWi West Garman .' 

systems and parlphorala, Systnms .. ■ . •; 

October 17-21 

Once again. Computer W«Wy 

MghSre ’sSslwra 10 ^ 

B.oOO coptea of the OGitan r 13 ■ " . 
oomprehenalvB pre^oftha 1 i 

computing In Waal Garmahy. will ba ;r - jf 1 


■ , Swphon Maoaures 0 1 
Moora 01-261 $109. 


LONDON Any ' r 

1.281 • : : 

I. Lloyd : j3| t-f:. •. 
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l^if^Nl^leading Honeywell Installations use 

XcTlie: 0MS Honeywell Support Division . . . So - a first again 

and full0A v AS/Honeywell support (plus Discounts) gives you a facility level not roatchbri ; , 
K^f&^Mre throughout the U.K. For mainframe capacity, at mini size and micro cost -XlfotfcifjX' 

contact eMs for the most competitive quotes and full t u m k ey m a i n tenanca 
l^^^^e only Software House with the Technical, Industrial and Commercial experlen^U^ 

account with the care it deserves. 
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Wanted— better concepts 
and designs for micros 


Substantial rises in 
BCS subscriptions fear 


I VERY much regret the attitude 
that Professor Dr E. W. Dpstra 
and many other computer scient- 
ists are taking to the microcom- 
puter. 

Present-day microcomputers 
era itf-dealgnod, Inconvenient to 
uaa. and conducive of bad habits. 
And they will remain so. until tha 
computer scientist takes tils head 
out of the sand and recognises 


that he Has a responsibility to do 
something about It. 

The microcomputer la not a 
computer writ small. It Is a new 
device presenting new design 
problems and chailsneea. Apply- 
ing good computer practice to 
microcomputers Is not adequate. 

At Toronto; I had hoped to 
atlmulate a debate on how the 
microcomputer could be develop- 


ed; instead, I merely demonstrat- 
ed that tha computer fraternity 
baa as many backwoodsmen as 
any other group. 

What la wanted are better 
concepts and deelgna for micro- 
computers and microcomputer 
languages. 

Dljkstra . . . where ere you7 

IANN M. BARRON 
Red bourne, Harts. 


Comtech’s move to Ireland 


YOU published (CW, August 26) 
an article concerning the deci- 
sion of the Canadian computer 
services company, Com tech, to 
locate its software develop- 
ments office in Ireland. The final 
paragraph contained a small 
Inaccuracy as Comtech, toge- 


ther with Altergo and MSP have 
been Joined In Ireland by 
Infocom and Samsom Automa- 
tiseiing from Holland and by 
Zeus Hermes from the UK. 

The Industrial Development 
Authority, which administers the 
scheme of industrial grants in 


Ireland, expects to approve 
financial support, to further 
companies In the computer 
Industry this year. 


T. A. JONES 
Service Industries Division 
IDA Ireland. 


TWO apparently Innocuous 
resolutions are proposed ns 
special business for the forth- 
coming annual general meeting 
of the British Computer Society. 
Members should not be deceiv- 
ed. These resolutions, if carried, 
could have a profound effect on 
the future of the Society. It is our 
belief, for example, that these 
resolutions will lead directly to 
substantial increases in sub- 
scriptions being proposed at 
next year’s annual meeting. 

Numerically, the Society's 
membership has been stagnat- 
ing, and is now declining. The 
Beaumont Conference recognis- 
ed that large numbers of 
established computer profession- 
als were outside the Society 
and that they should be encou- 
raged to Join. Hence the modifi- 
cations of the rules governing 
entry. The Kingston branch, 
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toe sorts Call for Th. Man*™ SyncSort 

poisoning your Dr.SyncSort! is a sorting specialist. 

whole system? 

f LONDON , 

TEL.: 01/4875681 

STOCKHOLM 

TEL: 08/88 01 25 


Sorts are like serpents * frequent, diverse and some- 
times dangerous to the health of a computer system! 

Unless sorts run efficiently, with near-optimum use of 
computer resources, they have a way of Interfering 
with other, non-sorting Jobs In congested multi- 
programming environments. Then, when your data- 
processfng toad gets heavy, your entire system begins 
to slow down ■ 

SyncSort IV eliminates that danger by making sorts run . 
with minimum use of computer resources. 

Futiy compatible with all IBM OS and OS/VS systems, 
S vncSort provides dramatic savings In all the 
following categories: 

• 25 % Improvement !n background performance; 1 

• 33 % reduction in Elapsed Time; 

• 31 % reduction In Thice SPU Time; 


• 32 % reduction In I/O activity; 

• 70 % reduction In disk space ‘as measured 
In disk-kilobyte minutes. 

And SyncSort is easy to use. It doesn't require you to 
become a sorting expert. If you don't know the exact 
characteristics of your input, don't worry. SyncSort will 
automatically accomodate and find the best sorting 
environment for you. 

How can you render your sorts harmless? Pick up the 
telephone and call the Man from SyncSort, 

Hell arrange to give you a free six-step sorting survey, 
Including a benchmark test, that will tell you more about 
your sorting operations than you ever knew before. . 

That may coat you a little time today. 

But It could save you a great deal of time - computer 
time -In'the future. 


SYSTEMS Ltd, &4, Baker Street, London 
WIM 1DL (Great Britain) Tlx,: 22538 . , ' 

BRA Bredflngatqrget, 1,12732 Stockholm (Sweden) Tlx;; 11872 
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Products 


MEMBER .Oil THE ^kf-demlnl ■ ©RpuP' 


with the close co-opcruUon of 
the Membership Board and the 
Blanches Board, undertook a“ 
special recruitment project. 
WithhMhe project, the branch is 
systematically identifying the 
membership potential in its area 
and will shortly test various 
recruitment techniques. 

The Council registered 30,000 
ns its membership aim under the 
Companies Act. Such a figure 
would lead to a healthy financial 
position for some years, with 
current fees. We are more than 
7,000 short of this target. 

More of the qualified profes- 
sionals currently outside the 
Society must be recruited. Will 
the new charges help? We think 
not. The proposed £5 application 
fee in particular is an anathema 
to us. Those of us who have 
sponsored many candidates for 
'membership know what a lot- 
tery membership application is.. 
It is surely immoral, and cer- 
tainly unprofessional, to take an 
application fee from a candidate, 
pocket it, reject the application 
and then give no reason why! 

It is not uncommon for 
established professional socie- 
ties to charge an entrance fee. 
The BCS took powers in its 
articles of association to intro- 
duce such fees at the proper 
time. We believe this is nol the 
proper time. 

Members will have noted a net 
drop in the numbers of Fellows 
and Members during the year 
despite significant numbers of 
new entrants to these grades. 
The Membership Board chair- 
man reported "500 ineffective 
members were removed from 
the register." Knowing some of 
the members personally, we can 
report that there wns nothing 
ineffective ahout many of them. 
They made a positive contribu- 
tion to the profession and to the 


Society. Their otilysi,^! 
decision that iheBc*2* 
tlon no longer ramsaSSI 
value for money gB 
refusal to pay, 

In these days of 
stringencies, wfaea |9 
within the Society 
pay their suteafctiaS 
real prospects art tow 
persuading those bmW 
to pay double gubsoipS^ 
come in? 

The Society’s ireanaif 
report noted that 
was heading for a Jr'- 

1978/9. SubscriptJoniifa 

increased > 

members of the tafep-. 
being allowed one yarta? 1 
If during this period wS- 
sufficient new mental 
scrfption rates can Ixfci 
Could we recruit ewjltf 
members if the ipedilfaf 
resolutions are paued? • ' 

What Is the cuth* 
resolutions? In tha fine - , 
the president’s formuk; 1 : 
annual report not cm* . 
point is made In hvooi ir- 
resolutions. The trwiisi; 
ignores them. Can n n 
tnere Is no ease to to .:i 
these resolutions? ?. 

What 'can indmlui-:, 
about this? We nr* : 
positive action. : 

Attend the annual e', 
and vote against there*' 

If you cannot be 
complete your prog- 
clearly Indicating jc 1 
should be V s - 
resolutions. When i ?' 

demanded yourvote^ . 

For and on brtu* 
committee of the L' 

upon-Thames braotn > 
British Computer Sstf 1 

Hu* 

Ewell, Surrey. 


Effect of micros 
system design 


THE comments by I)r Ted 
Glaser on the effect of micro- 
processors on .system design 
(CW, September 15) give tne 
Impression that “the Wen of 
optimisation" is on the wuy out. 
His example purported to de- 
monstrate how the “classic 
computer design approach" can 
give the wrong results by using 
software means to get more out 
of hardware. 

While I accept his case that 
designers can now afford to be 
more liberal in configuring the 
hardware, I do not accept his 
Implied definition of optimisa- 
tion, nor the classic computer 
design. Indeed. It seems to me 
that hts misunderstanding of 
these concepts Illustrates the 
attitudes to which Dr Dijkstra 
has taken such highly publicised 
exception. 

Firstly, optimisation is not and 
never has been solely a question 
of getting as much os possible- 
. out of the hardware. Optimisa- 
tion involves balancing a nurm: 
ber of factors such as perform 1 
ance, maintainability, cost, etc 
to : obtain the best practical 


weight 

hardware utilteU# 1 
tlintfidlMeavesj*^. 


danger* 
cheaply 

sspi 

points P$i 


system In the circumstances.; , ; v. , 

The ^circumstances will vary 
according to the applications, jjja 
user requirements, equipment : 
available and so on. Granted lesh ; 

" ' 1 1 i' '.I . J' 'TP 


Th* -’Editor yvolbomes 
published in Computer:WtaK , y r ^ 


must bo accompflrii 

hot nobeMiirlfv, 
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By offering you less the Advanced System 

gives you very much more 

Less cost *M ore price performance 

"Less to go wrong *More reliability 

*Less floor space *More advanced technology 

*Less heat (about 9° cooler) *More standard features 
*Less weight *More circuits per chip 

In simply money terms, these stark plusses could addL^ 
aggenng savings for your coWpit^lJf 

uarawarp me ■■ ' : ■ ■ ^ S ; 


ring sayings 
are costs. 


you do less 
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COMPUTER OPPORTUNITIES IN SCOTLAND 


The day Jock 
realised he 
was homesick . • • 

By John M. Shaylor 


CRAGGY 6' 3" Glaswegian 
DPM Jock' MacCobol rose 
from his desk and strode 
across his office towards the 
window. He gazed blankly 
out at the falling snow. 

After a while he shook his 
head and paced back to his 
desk, walked round It twice, 
feinted towards the door 
then changed his mind and 
sat down, took out his pen, 
put it back, stood up, drank 
the tepid remains of his 
coffee, scratched his chin 
and sighed a deep Scottish 
sigh. 

Jock was definitely not 
himself these days, his work 
was not up to his usual high 
standard, and his golf was 
all to pieces. Something was 
wrong, but what? He ran his 
fingers through his hair and 
began to analyse the prob-. 
lem for die umpteenth time. 

‘‘After all," ne reasoned, 
“I have all I need in 
conventional material 
terms. Statistically I’m a 
success: DPM with a natio- 
nal Insurance firm at 34; 
lovely wife and 2.4 kids; 
delightful suburban resi- 
dence only 85 minutes from 
the office; I enjoy my job; 
I've no ambitions to saif 
round the world, grow my 
own vegetables with a 


John Shaylor, director of ATA Selection and 
Management Services, Edinburgh, takes an 
off-baat look at the Scottish jobs scene . . . 
through the eyee of a homesick Glaswegian. 



"Jock lea pad to his feet, itrawlng papers over the floor, end 
produced a Highland whoop of triumph that froze the typing 
pool two floors below." r 


They met in a pub, and after 


bunch of hippies or write a couple of drinks Jock 
the Great British Novel . I've 


no skeletons in the t; 
pool. What the hell is the 
matter with me?” 

The phone shrilled. He 
picked it up and found 
himself talking to a Scottish 
contact he’d been trying to 
locate all day. 

"Is that you, Alec?" he 
rasped irritably. "Where the 
hell have you been? Have 
you sent that information? I 
must have it tomorrow." 

Alec’s voice came back 
faintly. Pathetically, he 
answered: “Aye, I’ve sent it, 
and dinna shout, mon ... 
ah’m still getting over 
Hogmanay." 

Jock put the phone down, 
he reflected on his own 
Hogmanay — a few drams 
and a tin of shortbread 
biscuits with the neigh- 
bours. And that was it. No 
first-footing, no parties . . . 
nothing. 

And then it bit him; With 
a blind! ngt flash of insight, 
Jock realised he was home- 
sickl 

He leaped to his feet, 
strewing papers, over the 
floor, and produced a High- 
land whoop of triumph that 
froze the typing pool two 
floors below: A confused 
blur of. images fleshed 
through hls mmd ... Jock 
powering his imperious way 
round Turnberty, Jock the 
Galmgormski star, Jock the 


came to the point. 

“What sort of prospects 
would I have back home?" 

‘Well, since you left 
things have certainly 
changed. Economically 
Scotland is a very different 
proposition today andthis is 
reflected in the growth of 
the use of computers, and 
naturally In the demand for 
computer personnel." 

“Is that so? I thought 
most of the big outfits there 
would be subsidiaries using 
London head office hard- 
ware.” 

“Absolutely not A tot of 
the big companies have 
their Installations In Scot- 
land now." 

Jock peered Into his 
whisky and thought for a 
moment 

“Does this mean that 
computer staff don't have to 
leave Scotland to get pro- 
motion?" 

, "That’s right. Prospects 
ate as good there as any- 
where, probably better." 

“Hmirt. You know I'm a 
Dl*M for an • insurance 
'company at the moment 
What are the chances?" 


manufacturing Industry 
tends to concentrate in the 
'West, around Glasgow. 
Outside these two areas 
there are opportunities, but 
they tend to be fairly few 
and far between." 

“Och, that’s a shame. I’m 
a Glaswegian myself and I 
can’t say I like the Idea of 
•moving to Edinburgh.” 

Hls mend laughed. 

“1 thought you might say 
that, but in practice It isn’t a 
problem.” 

"How’s that?" 

"Because you could -live 
in Glasgow and travel to 
Edinburgh as quickly and as 
easily as it would take you 
to make a relatively shorL 
journey In London. Com- 
munications generally are 
very good " 

"well, that. sounds en- 
_ couraging." 

“However, I must say it 
would be a lot easier if you 


Scotland is going through a 
boom period at the moment, 
although I must say it’s 
more difficult to fix up 
operators." 

•Why’s that?’’ 

“Don’t really know — 
maybe because a lot of the 
big companies, banks etc, 
train them up and then 
make sure they don’t want 
to leave . . . hence not much 
movement." 

Jock took , another sip 
from his whisky, lit a 
cigarette and considered. 

“What about expenses for 
interviews, house removals, 
all that stuff ... bet compa- 
nies aren't too keen to have 
to fork out for alt that, 
especially If they're Scot- 
tish!” 

“Well, most of them are 
pretty good, but obviously 
they've got to be really 
Interested, and won't ask 
you for an interview just so 
you can visit your relatives! 
No, seriously they’re pretty 
realistic, and if they want 
you are quite happy to 
make the investment — 
after all, they’re thinking of 
the future.' 

"Is that right? Hmm. 
What about housing then?” 

"I won't pretend the place 
is a bargain hunter’s 
paradise. Some areas are 
very pricey, but on the 
whole Scottish prices' are 
competitive, particularly as 
you can live outside the 
conurbations and travel 
relatively easily. And In 

f 'our business, that is, 
nsurance/ finance, you 
. have an excellent chance of 
a mortgage subsidy.” 

“What sort of response do 
you get for Scottish vacan- 
cies?" 

"Quite good. There has 
been a marked build up, 
especially for the manage- 
ment jobs. Funnily enough 
from expatriates. I think it' 
must be something to do 
with a general increase in 
confidence in the future of 
the country." 

"Aye, or maybe the pros- 
pect of qualifying for the 
World Cup!” 

. Jock glanced at hls watch 

and a look of sheer 


Were still a programmer/’ “ ,u , u “ “ panic 

“Why’s that then?” spread over hls face. Hur- 

S S a dis- rfedly he- downed hls drink 
tinct lack of good pro- «nd spraneto hlsieet, then 
rammers in Scotland- just as suddenly he relaxed 

» :• UV1 


gramr 

they’re like gold dust’ 

"Is th'at so?" 

“Yes, and the situation 


"Generally pretty good, , • ian t improving — there 
although of course manage- ^ ' seems t0 be art ever 


rug 

men}. Jobs don't grow on 
trees. However, many de- 
partments are actively . 
Increasing in size, therefore: 
there Is a large demand for 
experienced personnel. 


Highland iaird picking off across the board.” too bad then.andwhat’s the .“Whajp!. ■ .r > 

the grouse' Aye, that’s ■ , “And where would these scene, like for other: jobs, ■ “Theyiv^ changed -the 
the life.'..;. : . . V jobs be?" . .!.' you know - analysts. Scottish Jfcenslhg laws 

Two days, later he tracked "Oh, thewhole flnaiiclal /^ analyst pjtigs, operators, i .it'S ll hpwi” , , . ' ' 

down a friend, a recruit- jnaurance/banklngsectoil . ^ndso.on? - , r , y';. Jock's jaw ! sagged . , ‘That 


increasing demand for good 
progs —i some companies 
are even offering immediate 
chpap mortgages to lure 
:themup.” 

‘WelL {hat. doesn’t sohnd 
too bad them and what’s the 
scene, like for other: jobs, 
you. know 
analyst' , 


] mid-spring and sat down 
with a sheepish grin. 

"Sorry about that,” he 
.said. “It's judt that even 
though I’ve been in London 
all this time" I still can't get 
used to pubs staying open 
after 10 o’clock." 

‘ "Ah well, : in that : case, 
you'll be doubfy glad tp get 
back home. They’re open till 
' ll now up there," 

“Whajr--; 



SENIOR SYSTEMS ANALYST 
ANALYST/PROGRAMMERS 

The Management Information Services Department at NCR, Dundee 
has vacancies for a Senior Systems Analyst and several Analyst/ 
programmers. 

The Department supplies the data processing needs of the 
manufacturing organisation, utilising an NCR Century 300 computer 
with 896K byte memory and a host of peripherals including an 
expanding VDU network. Applications cover ail areas of production 
control, administration and finance and tend to be technically 
advanced so that successful applicants are assured of invoivementin 
up-to-date methodologies. 

The senior position requires someone with at least six years relevant 
experience, some of which will ideally have been in a manufacturing 
environment and who can indicate qualities of initiative, energy, an 
organised approach and an overall dedication to meeting planned 
objectives. 

Selected applicants for the Analyst/P rogrammer positions will have 
four or more years* programming experience principally In COBOLand 
some experience of systems analysis. 

For both job categories, experience in any of the following will provean 
added advantage: online design or programming, TOTALdatabasa 
management software, or proprietary package implementation. 

In addition to attractive salaries, the conditions of employment Include 
a 35 hour week for all positions {which are open to both men and 
women); the possibility of paid overtime; pension and life assurance 
schemes; subsidised catering facilities and generous relocation 
assistance. 

In the first instance, please write givi ng full career and personal details 
to: 

lan Hume, 

Personnel and Employee Relations, 

NCR Manufacturing Division, 
KlngswayWest, 

Dundee DD23XX 


SECURITY AND 
STANDARDS 
SUPERVISOR 

DATA PROCESSING 
PAISLEY 

Wo nra ouo of tho laudinf! Snotfih Whlsky ComnanjM^J ^ 

port of tho laryosl liquor or«nnl 8 Htion in the 333ft 

Processing Doporlmoni wo uso n 370 / 131 » I* MDS 

using a DOS VS (powor) Oporniing System and a uup 
1 200 KDS Dqta Entry Systom. Bxoarianw 

Applicants, of either sox. must Htivo nt Iom« 8 ysars 

would bo of coneldoroblo advantngo. af'sacuHly 

Tho function is to develop opareiionfj 

procedures and atandarda of 0t V . " n t ha change*^ ... 

techniques of now ayatoma and to | taka part in ^ ^IIbI 
of now or revised jobs during implem 

running to live operation. Management W*:' 

This la an Ideal stopping atone to Operator* . . 

person currently In a supervisory position. _ b *V 

An attractive salary will be paid and tha frmge • 

excellent. .„ m ij ilit® : M*'-- 

Initial brief, written applieanona sh 
qualifications, and experience and shouio oe J below- 
Group Employee Services Manager at the scare*. . .. ■ *v ; .. 

CHIVA8 BROS. LIMITED '• 

11 1 /1 13 Renfrew Road • , 

PAISLEY PAS 4DY SCOTLAND^ 


FURTHER APPOINT^; 
APPEAR ON PAG. 

27, 28, 29, 30, 31, 32, 33, 34 J 
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A division of ATA Selection and Management Services, recruitment consultants to Industry and Commerce since 1962. 
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Our client is a major financial organisation with a large Computer Centre based 
in Edinburgh. The following position has been created due to expansion of the 
company's activities and the introduction of new hardware. 

SYSTEMS & PROGRAMMING MANAGER 

Edinburgh Salary negotiable to c£7 r 500 plus mortgage subsidy 

The essential duties will be the day to day organisation and guidance of 1 5/20 
analysts and programmers. This will involve the heading of project meetings (there 
are 4 large systems design teams under way at the moment), and ensuring that 
agreed schedules are met. 

Reporting directly to the Computer Manager, the role envisaged is on of 
Management rather than actual technical involvement. However a good systems 
background, probably in project leadership is essential, as is the ability to control 
staff. IBM experience would be useful, but is not of prime importance. 

The salary is negotiable to c £7,500 plus excellent fringe benefits, including 
discretionary personal loans and mortgage subsidies, pension and assurance 
schemes, etc. Where applicable re-location assistance is available. 


Li. 


Our client is a large volume manufacturer of complex 
engineering products, based in Central Scotland. 

The Company has a very broad based expansion programme 
in Scotland, and requires to extend its systems facilities in parallel 


with this growth. A large IBM computer facility will be installed 
early in the New Year as the first step in this development. 

These changes will create the following job opportunities. 


COMMERCIAL SYSTEMS 
MANAGER 
c £7500+ Car 

The Commercial Systems Manager will be 
responsible for all systems developments in 
the accounting /commercial functions of the 
business. You should be capable of 
analysing the Users problems and judging 
the most suitable role of DP in their solution. 
You must have the personality and , 
professional standing to sell your solution to 
ne User and the management capability to 
°nng it to a successful implementation, 
h u s ®* ecte d candidate will preferably 
nave had a formal accountancy training. 
Applicants must ha ve 4 / 5 years DP 
Jttperience, have implemented at least one 

ajor project, and have sufficient 
P ogramming background to. make sound 

exnL n ! ca -l visions. Some database 
experience would be useful. 


PROGRAMMING 
MANAGER 
c £7500+Car 

The Programming Manager will be 
responsible for training and developing all 
programming staff. 

You will have overall responsibility for 
departmental programming standards which 
will conform to the best current practices in 
structural programming, 

.You will hgve function alj responsibility ; 
for ail programming activity spme of which 
will take place in project teams. . 

The successful candidate will have a 
minimum of 4 years programming 
experience and have proven management 
ability. Applicants must have a. developed;. 
view of programming methodology l ahd the 
technical sti '' : 1 ' 1 

department 


PROJECT 

SUPERVISOR/ 

BUSINESS SYSTEMS 

ANALYST 

£4500- £6500+ Car 

■ We wish to fill a number of positions with 
candidates capable of managjng the 
development of reasonable sized projects or 
working as senior members of large project 
■ teams..-. /“ • „ • 

The successful applicants must have a’ ; 
minimum of 3 ypats DP experience ‘involving 
meaningful programming exposure, sonie ! 

: knowledge of database techniques would be 
advantageous. i ‘ v 

J Ail positions are opeii to male and, female ; 
■applicants, proyide contributpry pension ; . 
scheme^ and'generousi addi tipn'el .benefits’ 

iniHiiriihn:rhmnraharii>iua rafn^dtiAn .'"U- 
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ical strength and personality to lead ;the> ■ ; V; including cbpiprehensive re[6c^tr0n r 
Iment to.accept their views;; ; 'i * . ;as§istancd wher^ re^U ired^ ^ i,' ‘ f 


For further details telephone our Edindiirgh off Icici,^ 0ZI&2G 538T or y6Ur dearSst:ATA 
branch. Written applications enclosing ^detalled CurrlculuihVitaS fQi: At A COM PUTER 
RE C RUlTKfl ENT r Ang|ia H6u8e; 24/ 2ff;Predarick^$^^^ ft; " 
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LONDON 
637.0781 


(ECRUITMENT, Anglia House, : 

(021) 643-1994- ^ 
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The British National Oil Corporation 


liT* 




ANALYSTS 


BNOC (Development) Ltd., is the operating . . 
company of BNOC responsible for the successful 
development of the Thistle Field. Extensive use must 
be made of computing resources to support the 
engineers and petroleum engineering groups 
working on this. 

A technical computing group has been formed 
and two Technical Analysts, initially London based, 
are required urgently. These are demanding, ground 
floor appointments in an expanding organisation. 
Current computing needs are being met through 
the use of bureaux machines, while the future 
requirements of the Corporation are under active 
consideration. 

Applicants should be able to offer some of the 
the following-* 


- education to degree level or equivalent 

- at least 4-5 years' relevant D.P. experience 
in a technical computing group 

- experience of applications in structural 
engineering and reservoir engineering 

- significant experience of FORTRAN 

- good working knowledge ofOS/jCL 
Salaries for these posts are competitive and 

associated conditions of employment are excellent 
Please write or telephone for an application 
form quoting reference TA/CW to: 

The Recruitment Manager, 

The British National Oil Corporation, 

ISO St. Vincent Street, 

Glasgow G 2 5LJ, 

Telephone 041-204 2525. 


: ] l [•!' 


British Notional Oil Corporation 


Computer Control 


The Corporation has an opening for a person at 
section head level in this sub-section of the Finance 
Division in Glasgow. The post entails: 

1 . Monitoring the control of all commercial • 
computer systems which will be updated directly 
by accounting units based in London, Aberdeen 
and Glasgow. 

2. Establishing and ensuring the achievement of 
deadlines. 

3. Resolving any problem identified by the 
control procedures. . 

The successful candidate, while not necessarily 
having formal qualifications, should have a strong 


accounting background, and extensive D.R control 
experience gained either in an internal audit or 
operational environment. 

The salary for the post is very competitive and 
associated conditions of service are excellent. 

Please write or telephone for an application form 
quoting reference CDIC/C to: 


The Recruitment Manager, 

The British National Oil Corporation, 


150 St. Vincent Street, 
Glasgow, G2 5LJ 
Telephone: 041-204 2525 


British NotioiKil Oil Corporation 


ME 


The Corporation has Ventek Datapoint 5500 
computer terminal equipment in Glasgow and 
London which is used for processing both'technlcal 
and commercial applications. Each system includes 
djsk stprage, visual dlsplay.screens, card reader 
and fast line printer. The Venteks are used for 
simultaneous data capture and remote batch 
processing. The principal emulator used is IBM 
HASP/20 work station but others Include IBM 3780 
and Unlvac 1004, . 

TVvo Computer Operators are required for 
each or our Glasgow and London terminal 
• operations group. 

. Successful applicants should have: 

- education to 'O,' level In at least four subjects 
subjects i ncl udln^ English and Mathematics;. 


->-V -..v:'* v 
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. - at least 1 -2 years relevant D.P. experience 

- experience of IBM OS jCL 

7 experience with telecommunications 
equipment 

- experience of dealing with users 

A two shift system will be worked and shift 
allowance will be allied to ^competitive salary 
and attrctive conditions of service. 

Please write or telephone for an applicatipn 
form quoting reference CTO/CW to: 

Thp 1 Recruitment Manager, 

The British National Off Corporation, 

150 St. Vincent Street. ! • ■ i •• 

Glasgow, G25LJ 
Telephone: 041-204 2525 
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TPS 

ONLINE SYSTEMS; 
£ 3-5 V 2 K 

PROGRAMMERS 

(Minimum 1 year I CL) 

SENIOR 

PROGRAMMERS 

SYSTEMS 

ANALYSTS 

LECTURERS 

(SOFTWARE) 


TELECOMPUTING 

SPECIALISTS IN ONLINE TRANSACTION PROCESSING SW' 

OXFORD LONDON AMSTERW 1 

Telecomputing is established as the exptf ■■ 
supplier of online systems for ICL c°roP ; 
TPS is the world's leading tp monitor 
on this range. 

Our continuing success and outstanding | 
growth means we need more P e °P e -d® 
to work on client projects in London m * 
U.K. and international locations I 
particularly at our Oxford offices. ^ : -l 


■ :-m 1 


IF YOU HAVE ONLINE SYSTEM^ 
EXPERIENCE OR WISH TO ACG 


WRITE OR PHONE: 

y ■ 

,■■■■■• ' ■■■'■■ . • ■ ■ i 1 fi 1 ' '• 

TELECOMPUTING, l 

SEACOURT TOWER, 

BOTLEY, OXFOR D (0865)® 




* ■ , J !. J .... V . 1 Jl 'U -I... V. li, .. • - ... n, • . 


, r BOTLEY, OXFORD 
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COMPUTER OPPORTUNITIES IN SCOTLAND 



tINIVWMTY OF BTRATHCLYOE 
bib >rtviMd for b 

research 

fellowship 

(PROGRAMMER) 

, i.MNKWnglMMDWILDmB 

.,nc COMPUTER UNIT. STRATH- 
CLYDE (ABACUSl ,ntHB DEPARTMENT 

^ARCHITECTURE AND BUILDINQ 
cflTNCE Th« Uni! Il Bnfl«B«l 
ind ol appiiu- 

wfun-B lw iht BKhUKiuifll arid 
►ia.ng ptfawonl 

CbvMiim mould pwni ■ dogma or 
■Midtni omliTicaiion EApananca in 
ft dM'opmni <ri CAD SoltwaiB 
rtftTMM pBriicuaity an DEC 10 
ad's 0G NOVA eompuwB. and In 
puma, would b« of lomidirablfl 

JSSIUSmi miiiilly unUI Jflih 
Hnw. 1981 Commencing salary 
,ra til tula 13.761 • 14.607 par 
rnn an Hangs IA of iha nalxinal 
Qipy imjciura for ftwrch and 
^iggui ton. wiih placing iccaiding 
BMkficaban* and upemnca. 
hnhM pHticulan and application 
lm (quo ling R14/77) may ba 
iBulnscf froth Profaaior T. W. 
Mmt, Department of Archllootum 
mi MUng Sdanca, Ardriiacturo 
•JHhg, ill Ronatimw, Olaigow 
04 0W wMr whom appHoa.k. r.v 
Ml ba lodged by tih Oetobar. 
1171. 


OR EATER OlASDOW 
HEALTH IOARO 
* COMPUTIR CENTRE 

Computer 

Programmer 

Orndol 

Sav) Sub CJIS3-E403B Imduaiva 
gtftiauiiindll) 

*ipatxyn ire invited Iram Program- 
run wm t mr»mian ol ana ysar'a 
pnni e«ptn«nce progiamming in 
tad A BacVgidund m any of Iha 
bVwrg wwW ba an advantage 
li hnmciai or Adminiiiraiive 
*td<*ione 

o-w'idgr cl iCl equipment 
3 1 Avcwlid|je ol fileub or FT 1 6 
Bc'-uun I urn and lunher detail! 
’"it te Qtu.nid horn the Pertannel 
Vv Ginim Ciugow HeiHh Board. 
311 Srutb than Siren. Gletgow (32 
W n wbom completed loima ihould 
h <i%,ir«t nu law Hurt Monday. 3 
filial 1977 



More than just a living, 
more a way of life. 


Too often in this hurly-burly world, life is 
divided into two separate areas-yourjob 
and your recreation- with no link between • 
them. At NCR we combine the best of both 
worlds. 

At our unique location on the coast close to 
all the premier Scottish golf courses, with 
motorway links to Edinburgh and Glasgow, 
and with the ski slopes on the horizon we 
can offer aquality oflife second to none. 
And we offer stimulation at work-our 
innovations in computer technology are 
rapidly being acknowledged in the data 
processing world. 

To maintain ou r pace of development we 
need new computer specialists, qualified to 
degree standard, in: 




BOWMAKER (PLANT) LTD. 

Bowmaker (Plant) Ltd. is a Major Sales Service Organisation for 
caterpillar Earthmoving Equipment. 

We require 

AN ADDITIONAL 


PROGRAMMER 


: years' relevant experience to work ‘ on a 

Provided hi 0 92K) which has communidations facilities 

iC The 6 3 Dat3net 2000 fr ° nt ^ P rocessor - ~ 

Un onl k J S cf aried . and ‘ nterest ing. We are currently extending 
i ex Pansion lssue s y stem which is scheduled for rapid 
V - J eal time ct n *J the next few m onths.eventually leading to a full’ 

■Add k C ° ntro1 s V stem - 

foiher'annliLTf 6 arB developing -on-line systems for processing 
^Hone ^ ons «s |n 9 TOTAL DATABASE/- ■ 

oH<!^ er J enc ® inc l u ding comniunicatiohs experience 
Pleas ' 00 18 not ®3sentia|, Salary negotiable, . : :I - 

[•>} . Wr ' t6 ° r tel0 Phone for an appficatiqn-fbrrty to: • , 


The Personnel Manager 

ysssx&m 


PROGRAMMER 

IBM SYSTEM 3 

Tho Dunn & Wilson Group Lid has a vacancy for a Programmer m 
undertake a range of pro]ecis in ilia continuing development of (he 
Company's opera lions 

The Group is a leading company in iha library supply and bookbinding 
industry and ib shortly 10 upgrade its computer installation lo a cordless 
Systom 3 model 1 6 for tho introduction of on-line applications. 

The successful applicant is likely to be in the 20 ' 26 ego bracket wnh ai 
least two years' programming experience 

Write with curriculum vitae to 

Mr. L. J. Wolf a, MBC8, The Dunn & Wilson Group Ltd. 

Earla Road, Grangemouth, Stirlingshire FK3 8XE 


r COMPUTER N 
OPERATIONS 
MANAGER 

Scotland up to £7200 

Based at Regional Headquarters in Edinburgh. 
You will be responsible to the Manager, - 
f ' Computer Services for the planning, organ- 
isation and day-to-day control of the Computer 
Operations Department which also includes job 
assembly and data preparation. 

■ : The Computer Operation^ Department . 

. ' provides a service to all functions within the 

• Organisation and there Is a heavy workload In" 

- both batch processing and on-line computer 

■ - systems.. . . 

The hardware comprtsea a i02K IQL- 1904S 
. backed by a 128K 1903T with EPS 60; local 
; VblPs arid 7S02 terminals with an ,IBM 1287- 
document -reader and two 1 ICL key-to-disc 

• systems for data preparation. 1 j ' . : 

'■ ..;The pcLst 'id ' a: challenging one arjd requires a 
. . mature Individual with 1 good orgahlfting ability* 

■ the abllity to cbiUrol a Targei awff a.nd 4>oUnd 
, ; knowledge of. computer lfardware and operat- - 
: : ing procedures; The salary scale is £6688-£$888 , 
.plus £312 Flat Rate Suppleriieht 1 ,' < V - 1 X 

AppHoa.tfoha (froht maUis and';feihaleejj;lH' ,: 
: ..writing,': .stating agQ, - e^ppribhce, and 
qualifications should bb sent.to; ? , ■ :.v. < v ; 


T!»*:.-C«nnoc|t'aSSl':e.;‘^^ 



BRSlC 

Software Design 

The people we require will have some experience in 
assc inbly level programming an d in on e o r m ore of Lhc 
following areas:- 

- Programmatic control of electromechanical devices 

- Diagnostic programming 

- Mini/micro com puter operating sys te ms 
-1/0 drivers 

- Trans action p rogrammirg langu age s 

The rewards with NCR, in addition to high job involve- 
ment and excellent social amenities, include a negotiable 
solar)’, 35 hour week, with the possibility of paid overtime, 
pension and life assurance schemes, subsidiaedcatering 
fncili tie s a n d gene r ous relocat ion a & slsl anc e . 

In the first instance, plensc write giving full career and 
personal details to: - 


Ian Hume, 

Personnel & Employee Relations, 
NCR Manufacturing Division, 
Kings way West, 

DUNDEE DD2 3XX. 


LOTHIAN HEALTH BOARD, EDINBURGH 

PROGRAMMER 

Scale 1: £3163 - E403B or 
Scale 4: £4038 - £4864 

(Including Phase I, Phase li Supplements) 

The Computer Services Uni! has a vacancy tor a Programmer 10 
work on medical, financial and administrative systems 
Applicants should have n background of COBOL programming 
experience, preferably on an ICL 1 900. 

The Unit is located at Board Headquarters in central Edinburgh 
and operates an ICL I903T with tape and disc backing store, 
running under (he George 2 operating system The NCC's 
FILETAB and FTL6 packages aro in use. Programme 
development is being switched from batch to on-line working, 
using the MAXIMOP system. 

Experience in any of these areas would be a further advBnlago 
to candidates as the salary scale of appointment will depend on 
the length and relevance of the successful applicant’s 
experience. 

-For further details and application form apply to the Personnel 
Officer. 11 Drumsheugh Gardena, Edinburgh EH3 7QQ. to 
whom forms must bs returned by Friday, 14th October, 19 77, 
quoting reference LHB 0206. 
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This week we begin a new , occasional series, FUTU REVIEW 
contributors will try to provide a reasoned glimpse [ 

m * .a. fl/imnntor tfsr'hn/ll/ifUf fin ft t h ® 


contributors ww try iu gnmpse of 

developments in computer technology and the impact upon tfJ^W 
computers and related technologies. To start the series, we are 2? 1 
your view of the future. Psychologist and computer sc/ s J?f 
Christopher Evans, who devised the questions and who wlllanilmt 
results, introduces this Computer Weekly Survey of your FutuieZ i 


Delphic taste of the 
fast-changing future 




THE rapid pace of development 
in computer technology is now 
beginning to leave behind even ■ 
the “experts". No sooner has one 
got over the surprise of the latest 
information about reductions in 
cost or size than one is hit by an 
unexpected hardware develop- 
ment or systems application 
which would have been un- 
dreamt of even five years ago. 

Despite the apparent hope- 
lessness of attempting to predict 
future developments In a field of 
science which is undergoing 
change at a rate which has never 
been seen before, It is better to 
make at least some effort at 
plotting the future, and thereby 
cushion oneself to some degree 
from its shocks and surprises, 
instead of sitting back aghast 
and allowing it to wash over one. 

But where does one get one’s 
guidelines for Future Maps if the 
"experts" and professional cry- 
stal gazers are themselves so 
frequently taken by surprise? 
One possible approach Is to use 
the technique of Delphic Polling, 


a method first employed by the 
Rand Corp In the US, a decade or 
so ago in an attempt to predict 
the consequences of a pre-emp- 
tive Soviet nuclear strike. 

Delphic polls are named after 
the Oracle of Delphi who offered 
traditionally ambiguous predic- 
tions to the Kings of ancient 
Greece. 

The polls are nothing more 
than the collective opinion of a 
number of "experts" who have 
all answered an identical que- 
stionnaire inviting them to 
predict the most likely date on 
which they believe various 
future events will occur. 

The pooled results, corrected 
to eliminate extreme views, can 
be plotted in a graphical form 
which allows a quick apprecia- 
tion of the overall consensus of 
belief, Including the most likely 
date by which the group believe 
' the event will have occurred. 

Delphic Polls have been em- 
ployed, with some, but not 
Inarguable, success In a number 
of areas of science and tech- 


nology, economics and politics, 
but rarely in the field of 
computers. 

The first mass public Delphic 
poll in the UK - possibly in the 
world — ■ was conducted at the 
Build Your Own Computer 
Conference organised by Online 


in London earlier this year. The 
results were published exclusi- 
vely in Computer Weekly. 

That poll aroused such 
interest that Computer Weekly 
is now launching its own 
follow-up, aimed at a wider 
audience. For the larger the 
number of participants in a 


Delphic Poll, the better the 
results should be. 

It will only take a few minutes 
to complete the form. Please do 
so. The results will give a 
fascinating and revealing pict- 
ure of how computer profes- 
sionals view their own expand- 
ing, but uncertain future. 


Chris Evans 


Before making your forecast 
read these instructions 


Do not fill In any part of the questionnaire 
until you have read these Instructions 
carefully. Please slao^make sure that you 
fill in the poll on your own. without having 
first discussed It with a friend or colleague. 
It Is important that the predictions you 
make are based on your own beliefs about 
die future, and not on what you feel other 
people believe about itl 

Twenty one possible developments In 


computing are listed below. We would like 
you to think about each in turn and try to 
predict when it is likely to occur, if ever. As 
there can obviously be no certainty about 
predictions of this kind, all that Is required 
is a rough guess of tha nearest year, based 
on what seems to you most likely. 

To make your prediction just place a 
cross In the box for the year you choose. If 
you think the development will come after 


the year 2000 or never, plean pa P 
cross in the appropriate box. 
do not discUBB the poll with anywiv? 
you hava completed your an*w»& 
Send your competed queBtloniuHt 

Dr Christopher Evini, f 

Futurevlew, 

TeddingtonlWU ONF, . 

Middlesex. 


3. Moat software development undertaken by computers, le automatic programming. ■ _ oor -., qqqn2Q00nAitef 2^0^ 

1977Q1fl78t]197flniB80niBBtO1882ni9B3ni9B4Dlfl85O19»Bni9a7Q1fl88OI8B9niB90ni99inifl92ni9fl3ni994ni995ni9aBnifl97n' fl98 D 1999 D U 

4. Most major government decisions based primarily on computer modelling or computer predictions. onan2QOOnA« 0r 

l977ni978Cll979Q19BDni98iniBB2ni983ni984ni9B5OI986ni9a7ni988niflB9ni990ni99ini992ni993ni994niS95ni99Bni997n'®9 8 D l909 LJ u 

6. Average working week reduced to 20 hours due to advances in robotics and widespread usa of automation. r-^noarnPOOOnAflM 20 ^' 

l977 a i97a a i979ai9B0 D l98iai9B2ni9B3 n !984 a i9B5 n i9BB D 19B7 a i9B8 a i9B9 n i990 n iflflini 99 OM3 a i994n»995 n i998 a i997ni998 n ia 8 ^ LJ" j 

7. Postal services largely replaced by communications between word processors. - naan2OO0nAft 0r 200 ^'- 

1 97701 979O'9 2r 9DT989D , 98 , Ot9 | 2QI9B3ni9B4ai9B5D1986Q 1 987QI98Bni9B9ni990ni 991 □1992ni993ni994ni995ni998DI907[J ,9 9BU' 099UiU ^ 

8. Traditional magnetic memories, such as tapes and discs, almost completely replaced by solid state devices. ^,.„„«r-ionnnnAItflr ,l,fl ^^- 

l 1977Q1978O1979Q1989Or9810IB82OI9B3O198401flB5O188GQ1987O198BO19B90]1 99001 9910 1992Q1993011 99401 9B5Q1 99601 997jO1998O1909Q 

9. Widespread usa off microprocessors in the home, controlling lights, washing machines, security, etc. onon^nOOriAttar 

. fi->nri« aanm oomi omi—i i awn i qbahi onsn i ssari i QR?ni annm unarm nann i aa i rr i warn aaant aaan i flasni 9 9 BP1 1 B97n 1 9 9 8[j ' ^ 


1 0. - Widespread use of computers In cars to control major functions, such as autopilotlng. onar-wnOOnAltc’ 2M0? 

1977O1B78ni97eO198OD198iai9B2D19B3O1984OlB83O19BBO1987O198BOl989ni98DO199O9B2O]1993O11994ai995O199eni9fl7O]1908O1999U* u 

12. Major advances In machine intelligence research leads to computers with consciousness and self-awareness. «« nmo nonn After 

t 97 ' 09 «D lB 79 D 198 o n , 881 o i 9 B 2 o , 883 n i 9 B 4 n | 8 Ba D ,B 8 B o , 987 D ,B 88 n i 98 fl o ,MD P 19 B, -Pi flflZ D 1 fl 93 o lfl 94 o i 9 fl 5 o , 996 o ,997[:i1998[:i,fl99U 

13. Widespread use of teaching programs fo^chMran^^ 991[0 1 99201 993nt 99401 99801 gggp j 997 ^ 1 99BD1 ®9 8 0 29 ^ 

14. Five Megabyte store with random access time less than 100ms available for less than £100frreaent prices). ' 


16. Direct connection between microprocessor end human brain or nervous system to Improve human capabilities. 1 QjgggQlBBO 

16. Widespread use of pocket terminals with radio links to computer services, 
l»77D197Bn'8«D« | fO9 8, D ,9M n ,9,, D ,984 n ,?8S l3 ,M O 987 Q ,B ®OM9D>8MD« M, n<S92n«M3qi994niB05Q199.BDH97DH9»pf 9 

17. Computer program beats world chess champion for first time. 

l977ni978ni879p198dqi90l'qi9B2piB83O1994Q1989OIB8Bni087qi8B8qi080pi89OniB0iqi9920t 9 9Sni0 9 4ni9960^99Bpi997£3t99BQ1 

18. Birth of strong entl-gSrrtputer "Luddite" movement. /• , 

l977ni978ni979|tl19BqOI98iai982Ql9B3O1984O1B85Q1flBBQlBB7O19BaDi989[Jl99flqi90ia'l9B2Ql993ni9B4ni895ai896ai997O1998Dl 

10. Widespread use of computers In public Intarviswing, eg In hospitals and social security offices. 

1 Bfaqi 87Bnl9BtiQl BiB 1 Qi 982Q1 B83p 1 984QI 9BBDlMBq 1.987Q|B88pl 98Bqi BtjjQlBAl Q1 99fc[“]i SOTQi 894Q1 9B5Q1 ABBE] 1991 
20. Widespread use of pocket ‘’calculators’’ with alphanumeric displays for drill-and-prabtlcoteachihp of mSthp, languages, etc; 
!977qi878[31B791319|aqi8Btai882ni8B3pi&84qi985atBBeQ1B87Q198Bpi9B90liB8(OlWiqi992ni993pi994D1995piB9Bip1^' 

.... 21 j CbhipfehSnsfve information oq ajl cftlzeris storedlnocentral national compmerdatabase. ., 
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The biggest news in 
computers is the small one 

from Sperry Univac 


Before you install or enlarge a small, general 

purpose computer system, read about the new 90/25. 

\ 

Hiah nnu/prand low rnct ancJ operating personnel alike, IMS/90 provides users wilh 

A1 © u data file enouirv and .inHntew.nxhilitv 


The brilliant new Sperry Univac 90/25 is a small, 
but powerful, low cost general purpose computer system in 
the Series 90 range. Chances are. it can provide not only 
superior performance, but provide it at a lower price than 
any of the other systems you’ve been considering. 

The same technological expertise that sets Sperry 
Univac apart in large computer systems is now available to 
the smull user. The 90/25 Processor is designed to perform 
random, sequential batch, communications, scientific, 
or enquiry/response information processing. 

For the 90/25, Sperry Univac has developed special 
low-cost peripherals. Data entry can be either by punched 
card, or by new cardless systems which create considerable 
cost-effective benefits. 

Proven software 

Software for the 90/25 is the proven and versatile 
Operating System/3. OS/3 can support up to seven jobs 
running concurrently within three levels of priority. 

By means of multi-jobbing* job steps from more than one . . 
job are interleaved to increase throughput. Another feature 
of OS/3 is that it offers full ANSI COBOL and FORTRAN 
compilers, so permitting a smooth transfer to System 90 for 
most service bureau users. . . . . 

Available with the 90/25 is Sperry Univac’s highly ; 
successful Information Management System —IMS/90.: . ; 
Designed to be non-technica) and easy, to use for executives. 


HH 


and operating personnel alike, IMS/90 provides users wilh 
data file enquiry and update capability. 

When your 90/25 eventually needs enlarging, it can be 
done quickly and easily on site. And you’ll still be able to 
retain most, or even all, of the special low-cost peripherals. 

Upgrade with 90/25 

If you’re about to upgrade an IBM System/3 model 10 
you'll be particularly interested in the new 90/25. 

The 90/25 features compatibility with IBM's System/3, 
enabling you to obtain far greater potential throughput than 
by merely upgrading to their models 12 or even 15. 

Upgrading to the 90/25 will give most small computer 
users capabilities that were previously only available wilh 
larger systems. It’ll be a smooth transition too, aided in most 
cases by an exceptional degree of compatibility. 

Find out about the 90/25 

Like all Sperry Univac computer systems, the 90/25 
is a bundled system. So you know right away what it’s going 
to cost you. • . . . > r 

A new small computer from Sperry Univac juSt has to 
be big news. You can find out more about the 90/25 from 
your local Sperry. Univac branch. v 

•Or ring our Marketing Director on 01-387091 1. 

The 90/25.The biggest 
thine in small computers. 
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5?*?! F100-L interface 

exhausts §GtS IIOW 3Vdil9bl6 


ANOTHER runner in the race to 
provide control systems for car 
exhausts is Bosch, which now 
has available a Lambda Probe, a 
device that provides the essen- 
tial feedback to fuel injection 
systems on the state of the 
exhaust gases as they leave the 
engine. 

The probe itself is mounted in 
the exhaust pipe of the car and 
measures ' the stoichiometric 
air/fuel ratio, which gives an 
accurate indication of the 
completeness of combustion in 
the engine. 

The Output from the probe is 
then passed to a Bosch-develop- 
ed' microprocessor to interface 
the result into the fuel injection 
system to correct the fuel/air 
mixture. 

The equipment can only be 
used with lead-free petrol, which 
currently restricts its market, 
but some are already in use on 
Volvo cars sold in California. 

The probe meets the require- 
ments of the US emission 
control legislation, which is due 
to become law in 1980. 


THE interface set for the 
Ferranti F100-L 16-bit micropro- 
cessor is at last available from 
the company in quantity, and it 
will be followed by two memory 
interface devices early next 
year. The company is also 
quietly moving , into the OEM 
systefm market with a wide 
range of board-based products. 

Replacing a considerable 


amount of random logic, pre- 
viously the only other way to 
interface the processor, the set 
consists of a general purpose 
clock generator, which can be 
used for other applications 
besides the F100-L, and a control 
chip and a data chip, designated 
Flll-L and FI12-L respectively, 


range of board-based products. The chips can be operated In 

Replacing a considerable any one of five modes. These are 

Intel autumn courses 


DETAILS of the next batch of 
courses to be run at its UK 
headquarters have been an- 
nounced by Intel. As with 
previous courses, these will be a 
mixture of lectures and 
hands-on experience costing 
£110 for the three-day and £85 
for the two-day events. 

Titles, and dates for the 
courses are: An Introduction to 
microcomputers, October 3-5, 
November 28-30; Using the 8080 
and 8085, October 10-12, No- 
vember 14-16; Using the single 
chip 8048/8748, October 17-19, 


November 21-23; Programming 
in the resident r high level 
language PL/M, October 31 -No- 
vember 2; Getting the best from 
single board computers, No- 
vember 3-4; How to use a 
microcomputer development 
system — the hardware and 
software, November 17-18, De- 
cember 1-2; Using the new 
advanced peripheral ICs to best 
advantage, November 24-25. 

Further Information can be 
had from Miss L- Scott, course 
administrator, phone 0865 
771431. 


Britain's Premier Exhibition of 
COMPUTERS, PERIPHERALS, 
MICROPROCESSORS, TERMINALS 
AND SYSTEMS 

GDMPB577 


Wembley Centre, London 
November 8 to 1 0, 1 977 
10am to 6 pm 

(closing 4.30 pm on the last day) 

The seventh year of this highly -successful 
specialised exhibition. An ideal opportunity 
to meet thesuppliers of every kind of computer 
hardware and service. 

Com pec ’77 is sponsored by the major specialist 

P ublications, “Computer Weekly” and “Data 
recessing", and is organised for them by Iliffe 
Promotions Lt d . All are members of IPC Business Press. 
A free pre-registration ticket will be sent you on 
receipt of the coupon. Registration at the door 
without an advance ticket will cost £2. 


SOME OF THE FIRMS 
YOU WILL MEET 
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a buffer mode for termination of 
the I/O bus, a memory mode for 
interfacing memory or memory 
mapped I/O, a peripheral mode 
for handling fast, autonomous 
peripherals and program and 
data interrupts, a special pro- 
cessing mode where additional 
processing power beyond the 
capabilities of the F100-L is 
required, and a bus - extension 
mode which provides the equi- 
valent of fully ported operation 
in a big minicomputer. 

In many applications, how- 
ever, Ferranti has already found 
that these devices are either 
under utilised or consume 
excessive power for the task 
required. Specifically, this has 
been In the area of memory 
interfacing, so it will be intro- 
ducing the F113-L and F114-L 
memory interface chips early 
next year. These will be manu- 
factured out of CDI-processed 
Uncommitted Logic Arrays, and 
will sit on the system I/O bus. In 
operation, they will recognise a 
valid memory address, and 
access the memory as the data 
arrives, or is required. 

The two versions, will offer 
high speed operations with a 650 
milliwatt dissipation (FI 13-L),or 
a low power operation of 65 
milliwatts (F114-L). This com- 
pares with a 1 .7 watt dissipation 
in a similar role by the standard 
interface set. 

Without any announcement, 
the company has also entered 
the OEM systems market, and 
now has a wide range of board 
assemblies available for use with 
a 13-slot, 10-lnch card frame. 
Two CPU boards have been 
produced, one equipped with 
CPU and timer, and the other 
with CPU, timer and 4K of RAM. 
Three read/write memory 
boards are available, offering 
8 K, 16K and 32K, constructed 
from Mostek RAMs, and those 
are complemented by a PROM 
board holding up to 8 K in IK 
increments. 

Four different interface 
boards are provided, these bolng 
for V24, paper tape unit, floppy 
disc drive and cassette recorder, 
and there is also provision for 
the use of a control handset with 
the system, which has Its own 
dedicated interface card. 

For special processing appli- 
cations, there is a three card set. 
that extends the arithmetic 
capabilities of the CPU chip, arid' 
as a further extension to the 
system a card Is available using 
the interface chip set in its bus 
extension mode. Lastly, for 
those applications requiring 
special facilities, a pre-drilled 
bare card is available. 

Approval for 

TRAINING courses run - by 
Bleasdale Computer Systems on 
the design and construction of 
microprocessor-based systems 
have been approved by Motoro- 
la Semiconductors. Part of that 
approval has been based on the 
range of hardware designed by 
Bleasdale for system configura- 
tion work, and the firmware 
"stripped down” operating sy- 
stem produced for software . 
development. ; 

1 ... The hardware Is based on four 
separate items,- a 10 station 
non-encoded; keyboard, a 6 digit , 
hexadecimal LED display; ph 8 . 
digit thumbwheel switch unit, ' 


Sicob launch of HP 
desk top system 


THE first in its new generation 
of desk top computer systems, 
called the Series 9800 System 
45, has been introduced by 
Hewlett-Packard. 

Unveiled this week at Sicob 
in Paris, System 45 features the 
integration of all the required 
' main peripherals into the 
hardware. These include the 
keyboard, incorporating a full 
QWERTY character set, nu- 
meric keypad, plus edit and 
user-definable function keys, a 
■12 inch^CRT display of 80- 
characters width by 24 lines 
depth, a single magnetic tape 
cartridge drive offering 2I7K 
bytes of storage, with a second 
cartridge drive available as an 
option, and an optional ther- 
mal printer capable of produc- 
ing 80-character lines at 480 
lines per minute. 

On the software side, the 
computer uses a new. enhanc- 
ed Basic interpretive language 
that conforms to the ANSI 
standard, a unified command 
structure, overlapped process- 
ing and an optional graphics 
package that can be used with 
the CRT. the integral printer or 
an external plotter. To meet 
the requirements of the scien- 
tific and engineering market, 
Hewlett-Packard has also 
introduced a range of applica- 
tions software packages. 

The hardware is based on 
the use of two 10 -bit micropro- 
cessors, which provide the 
overlapped processing facility. 
In operation, one is dedicated 
to computational functions, 
while the other handles all 
Input /output, formatting and 
systems management. 

This approach greatly 
increases the throughput of 
the system, compared with 
serial processing, while opti- 
mising its I/O operations. To 
further reduce the workload 
on the CPU, the system also 
employs separate micropro- 
cessors for the CRT, tape 
cartridge and printer. The 
operating system for the 
computer Is held in 08K bytes 


of ROM, and provides a unlfW 
command structure for all I/O 
operations. 

A minimum configuration 
System 45 offers I 6 K bytes ol 
read /write memory, which ii 
expandable up to 64K bytes. In 
addition, the system cu 
address a variety of mui 
storage media, Including (he 
21 OK byte built-in cartridge 
system, 460K byte floppy discs, 
and hard discs with capwtiw 
of between 15 and SO mega- 
bytes. 

The graphics software pro- 
vides such functions as inverse 
video, blinking, and underlin- 
ing, with plotting functions 
such as axes and tick marks 
and axes and grids for graph 
work, window plotting, and 
bidirectional plotting. Edltini 
functions include selective 
erase. 

The software incorporate 
the facility to dump directly 
to the printer without er«iD| 
the CRT plots, and the same 
facility is available for an 
external plotter. . 

A range of application' 
software is already aval abe 
for the System 45, aimM 
specifically at Us prime nttrw 
area of the scientific ■« 

engineering disciplines. 

The minimum conflguratin 
System 45, consisting of » 

byte read/write memory. CRi. 

one cartridge drive, opera' 
system, keyboard and 
ports for 10 -b|t parallel. ^ 
488-1975, BCD. and V2J. » 
available for £8384. An U PS^_ 
to the maximum £°jfiPL 
lion, which adds a total 

bytes read/write 
optional cartridge driw.^ 
phics sbftware, and dtf ^ 
nal therrmd pd nler ' 
the total price W £16^ ^ 

For buyers requirwi g 
maximum conflguralloo^ 
the outset, 

pany has. ;y a '^ b ' lu ^]iii! 

package, whehin^^ 

elements of th i 

configuration, for « m 

of £14,491. ' * 


design courses * j 

SKS-iS* “ “ sK&kS! 

The operating system is routine. Ait i 

currently being ; designed for BleasdnMj . u - 4 Forif ; 
Implementation as a ROM develop^. ^| cr oprt«^..' 
device for Integration , in the interface ro .. ^ 4 V 
memory of a,680Q-based system, systems. jlfotropWoh . 1 ‘ 
It operates on the basis of F^rther.mrom^j^ 

providing software handlers to ^SirOUgU 1 

control tne functions of the four cont n £,- 1 SbtalrieiL: ■*. • 

hardware units, so. that l( 0 -.can ■ 

. functions to the?e ; units can be .• comps uy s. j| • 


er memories 




t ,Y expansion for ’.the V? # pfi 

National Semiconductor Se.- . 


National Semiconductor se.- . 
rfes/80 microcomputer systems 
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STORAGE MEDIA 

Now for programs to 
suit job, not core size 


FIVE or ten years ago life used 
to be simple for computer staff. 
The DP manager and systems 
analyst coula take a quick 
squint at their organisation’s 
needs, scribble a batch process- 
ing stream and the necessary 
storage requirements, have a 
chat with their friendly main- 
frame salesman and bingo, they 
would all be In business. Apart, 
that is, from the poor Joe Pro- 
grammer and the user depart- 
ment who actually had to foot 
the bill. 

But now the world has turned 
upside down. The old-fashioned 
combination of core, disc and 
mag tape has given way to a 
host or competing technologies. 
This may make life easier and 
belter for the user and 

K mmer, but causes severe 
■hes for the higher-paid 
DP staff, both on the supplier 
and consumer sides of the fence. 
New and improved technologies 
make concepts like paged and 
virtual mnehines possible, which 
in turn means that programs can 
be written to suit the applica- 
tion, not the core size. 

Good old core memory is still 
there. but sinking fast. At a price 
of about 0 . 2 p per bit it is rapidly 
losing ground to competing 
Immediate access memory 
bpes. 1AM falls into two cate- 

fontf' read ‘°nly memory 
tROM). and random access 
memory (RAM) which should be 
more accurately described as 
memory but isn’t. 
ROM Is essential for micro- 
processor systems because of its 
non-volatility 0 n power-down 
en remely low cost both to 
an ^ u se- ft is useless, of 
vS? 6, k normal Programming 
v*’ Us contents 

ve to be burnt In at manufac- 


By Sean O’Connell 


Long gone are the days when 
data storage media in moat 
installations meant punched 
cards, paper tape and maybe 
magnetic tape — but nothing 
more. 

These media are still very 
much around; . but the user 
today Is faced with a wide 
range of alternatives, includ- 
ing a bewildering variety of 
magnetic disc mass storage 
media. 


At the same time ea- 
By-to-underatand ferrite core is 
being superseded as the lead- 
ing main memory medium by a 
frightening assortment of se- 
miconductor technologies — 
bipolar. Mob, bos, emos, vmos 
etc. 

And between mass storage 
and main memory at least two 
forms of intermediate storage 
are starting to edge their Way 
in. These are magnetic bubble 


memory and charged coupled 
devices, CCDs — two comple- 
tely different technologies 
aimed at similar applications. 

Two of the articles in this 
supplement on the data stora- 
ge media are aevoted to 
describing bubble and CCD 
memory in derail, while the 
introductory article by Sean 
O'Connell provides a compre- 
hensive guide to most of the 
media types available today. 





lure, but it Is ideal for smart 
controllers, communications 
protocol supervisors and other 
fixed-program systems. 

Core is a couple of orders of 
magnitude more expensive than 
ROM, so loses out badly there. It 
also loses out to other forms of 
RAM. One major competitor is 
metal-oxide semiconductor 
(MOS), which has a very high 
packing density (4I< to 16K bits 
on a single chip, and going up), 
and is dropping in price to about 
a tenth of the price of core. This 
high packing density is called 
large-scale integration (LSI), 
ana an even more sophisticated, 
product is coming — Very LSI,! 
or VLSI. 

Another rival is bipolar 
technology. This can be transis- 
tor-transistor logic (TTL). emit- 
ter-coupled logic (ECL) or sili- 
con -on -sapphire (SOS). Bipolar 
RAM has the advantage' of being 
incredibly fast — of the order or 
20 -odd nanoseconds as opposed 




to about 175 nanoseconds for 
MOS, but it costs about 0.8p per 
bit, whereas MOS costs about 
O.Ip per bit. 

It looks as though bipolar 
memory will be used mainly in 
applications where very fast 
access times are essential, such 
as cache or scratchpad store, 
local buffers, registers and the 
like. MOS will be used for main 
memory, holding pages of pro- 
gram instructions and semi- 
permanent data areas. 

lt should be remembered that 
the prices given above are what 
the mini/mainframe manu- 
facturers have to pay to the 
component suppliers — the 
end-consumer buys packaged 
boards (if he has any sense), 
which require printed circuit 
boards (PCBs), edge-connectors, 
back-plane wiring, power 
supplies, clocks and other bits 
and pieces which will possibly 
double the cost per bit. 

The really exciting develop- 
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ments in the next four years in 
both RAM and fast auxiliary 
stores, such as discs, will be in 
the impact that new technology 
like magnetic bubble memory 
(MBM). charge-coupled devices 
(CCD) and electron beam tech-i 
uiques (variously called EBAM 
and BEAMOS), has on them. 

Guessing ahead is dodgy, but 
the consensus of opinion among 
the suppliers seems to be that 
both RAM and disc markets will 
not be materially affected until 
the early 1980s. Nonetheless, it's 
worth having a quick look at 
these devices or techniques. 

Bubble memories are rather 
like solid-state disc stores — 
data is recorded magnetically on 
a series of chips. Tne magnetic 
areas, or bubbles, are called 
(rather confusinglv) "domains,” 
possibly because these areas are 
not physically spherical, but 
more like tangled-up macaroni 
worms. Be that as lt may, these 
bubbles whizz around in a circle, 
bi-directionally If need be, and 
are read and written by thin-fllm 
magnetic heads. Bubbles are 
pretty small — about 500 bub- 
bles can be packed on to a 
pinhead, with a^ensity of up to a 
million bits per square inch. 
Access time for MBM is about 1 
to 4 milliseconds, with transfer 
rates In the region of ISOK-bytes 
per second. 

Charge-coupled devices are 
conceptually quite different, in 
that they are not magnetic 
devices. They are extensions of 
existing MOS techniques, with 
the chips arranged In a logically 
circular form, so that the data is 
shifted cyclically around the 
array in bit-serial fashion. 
Access times are much faster ; 
than MBM — 100 microseconds 
typically, but with a packing 


very astounding, but don’t hold 
your breath waiting for the 
salesman. It is doubtful if these 
devices will arrive until the early 
1980s. 

Rotating drums and head- 
per-track disc drives seem to 
have gone to sleep — or even 
died — these past five years. 
Rigid and flexible (floppy) discs 
have a far better price /perfor- 
mance ratio, although there is 
no doubt that a niche exists 
somewhere for drums in the 
future. However, last year some 
$1,876 million was spent on 
moving-head rigid disc drives, 
with US manufacturers collect- 
ing over 00 % of that revenue. 
Reliable estimates indicate that 
by 1980 this figure will grow to 
between $3,000 million and 
$4,000 million — and this 
excludes floppies! This Is going 
to be shared among the present 
34 manufacturers, only 11 of 
whom exist outside the US 
(assuming no mergers or bank- 
ruptcies). 

Cartridge discs are by far the 
most popular In terms of units 
Installed. They can be either 


fixed plus removeable or re- 
moveable only, front- or two- 
loading, and sub-divide into two 
groups — up to 12 Megabytes, 
and 12 to 50 Megabytes. The 
installed base for small cartridge 
discs Is not shown on the dia- 
gram in Figure 1 because they 
make the rest look sick — like 
350,000 units Installed in 1978, 
rising to about 700,000 in 1980. It 
is expected that by 1980 other 
types of device will be wooing 
customers away -from car- 
tridges. We shall see. 

Replaceable disc drives are 
the standard six- and 11 -pack • 
removeable devices. Capacities 
are in the order of 30 to 60 
Megabytes for six-packs, and 
from 100 to as much as 300 
Megabytes for the 11 -packs. 
Winchester technology (heads 
in the pack rather than on the 
drive) is tending to hit this 
market rather badly, but 
medium costs give the older 
devices a good advantage — 
from just over £100 to just under 
£500 for the standard six- and 
1 1 -packs, as opposed to twice 
that top figure for Winchester- 
type packs. Canny users persist 
in the annoying habit of taking, 
this factor into account when 
calculating storage costs. 

Data module drives were the 
first Winchesters launched by 
IBM. Now they have been 
superseded technically, largely 
because of their inferior capaci- 
ty (35 to 70 Megabytes) and their 
poor comparison with storage 
modules. 

"Storage module" is a generic 
term to coyer the gap between 
cartridges and the 100 - 
- Megabyte-plus replaceable 
drives. Capacities are typically 

# Turn to page 22 
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reconstruction.when loyy/-cost offsite 
storage is available? : 


density of about a third qf MBM. .. 
Transfer speeds are about tydee 
as fast, ; 

Electron beams are a combin- 
ation of MOS and electronic 
' scanning. A one-micron electron 
beapi is directed to scan or write 
into the oxide side of a silicon 
surface, a' bit like a 'TV screen. 
This store is non-voletH?.' unlike 
CCD but similar to MBM, With 
impr&salve performance. Pack- 
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(CONTROL OF BUBBLES 


Bubble 


,'0 


Pemial loy 
* 80 N1/Z0 Fe 

5 = 1 

Bubble Diameter 6 wi 
Circuit Period 26 pm 
Bar Width 3 - 4 pm 

Gap Width 2 pm 
(Min. Feature} 


Bubble 



BUBBLE MATERIALS REQUIREMENTS 


Magnetic Film 


Assertive Easy Axis 
Thicknessa \ 

"Bubble" Diameter; (Few p) 
Low 4I1H; Modified 
Perfect Single Crystal ^ 


Substrate 


4 Bubble Diameter 6 um 

Opposed Magnetic "Bubble" 
Domain 


The dawning of 
a new era for 
backing store 

By Jeff Steel 




MAGNETIC bubble memory 
represents a new and very con- 
siderable development in the 
evolution of computer back- 
ing-storage devicesrTo those of 
us brought up with the tradi- 
tional range or electro-mechanl- 
cal storage devices such as 
magnetic tapes and discs, MBM 
represents a new trend towards 
data storage in solid state de- 
vices. To those who, like myself 
have suffered the slings and 
arrows of outrageous head- 
crashes the dawning of an era 


'• "H” P arma "°y Tl tar combinations represent one bit. The there is nothiL mprhen 

bubbki. mov. .long u.. b». In re .p,„. ,o . „u,l„o rn.gn.tl. fl.ld. ^ l“o ha! ” Si 


promising at the very least 

To be discussed later, magne- 
tic tapes and discs appear to be 
safe yet for quite a while in the 
area of large scale storage. MBM 
technology, however, is advanc- 
ing at a considerable rate on a 
worldwide scale and it would be 
a brave man indeed who could 
make any confident prediction 
beyond the next three years. 

The properties of magnetic 
bubbles were first observed in 
1980 but development did not 
begin in earnest until 1967. This 
was in connection with the US 
Space programme and only in 


the early 1970s did it emerge as a 
new potential data storage 
medium for the computer 
Industry. 

The basic bubble memory 
material is Yttrium Iron Garnet, 
YIG. This is grown as a thin film, 
six microns thick, on a magneti- 
cally inert substrate. The YIG is 
doped with Samarium and 
Gallium to give it precisely the 
correct magnetic properties. The 


YIG thus grown has TOkia 

netlc fields across it bS ? 
random serpentine patten ^ 
When an external mBgwkb i 
is applied at an opdraalflftvj 
the effect Is that these BHosi • 
zones fragment into cytow 
ly shaped "domains" ol up 
tism. These are the sum * 
bubbles. 

Each bubble Is sepantedh 

• Turn to page 23 


for the ultimate 
in reliability 

Choose from theTally disc drive range.. 


Programs to 
suit jobs 


200 Series 

Front Loading Cartridge 
Plus Fixed Disc 
Range 3-12 Megabytes 




BD Series 

Disc Drive %jj| fpjP 
Range 50 — 

80 Megabytes irflpP 



• From page 21 

in the 25 to 80 Megabyte range, 
with the technology and de facto 
standards being set by Control 
Data Corp (for a change). The 
growth rate for storage module 
installations is going up much 
more rapidly than for data 
modules, and IBM is discontinu- 
ing sales of data modules in 
favour of 3344 and 3350 Win- 
chester-type devices. 

Fixed-disc drives are the 
extension of the early Winches- 
ter technology, and arc the big 
growth area for rigid disc sales. 
The basic idea Is that the packs 
are rarely, if ever, taken off the 
drives — these machines hold 
the virtual memory and data- 
base of the host central proces- 
sor they live with. Fixed disc 
drives come in three broad 
models: less than 12 Megabytes, 
12 to 200 Megabytes, and the 
200+ Megabyte big 3344 and 
3350 systems, 


about a fifth to a third o(ft, i 
total time it is on the drivtAii; i ‘- 
rough rule of thumb. v:- 
advisable to junk floppies A'--" 
1.200 to 1,500 hours of msc<. 
life — or once every slxorci:* • 
months of prime shift use. 

Mag tapes are very iri 
known, and there is not mur^: 
say about them apart t- 
noting the current fashxn ; . 
manufacturers promoting to 
bits per inch packing 
drives, away down the piu 
non-standard devices ir 
media. Why this should b 
good Idea Is a HUle ur.w 
except to sell more tape s 
units. Standard 2, 400 feet *- : 

wide industry-compatible!? 

cost about £7 each 
not change much. One uiu-*- 
Ing point about mag tanea- 
mean average usage of 
10%, or the first 250 feet ote- 


300 Series 

Top Loading Cartridge 
Plus Fixed Disc 
Range 3-1 2 Megabytes 


One of Europe's widest ranges: multiple options. Tally service is direct and fast - anywhere in 
competitive prices and packages. . • Europe. 7 


200+ Megabyte big 3344 and reel. 

3350 systems. An alternative 

Floppy discs are the real collection ant a sto^ " 
growth area of all rotating volume data » ® Jj: u »: 
memory devices. Used princi- cassette and 
pally for data entry, backing Philips have KM i 
store for small business com- standard for ca'^h. 
puters, Incremental dumping enshrined in two * 
and other similar application, ECMA standara L r 
floppies have a tremendous Marks 1 anfl 
future/Last year about 150,000 cassette tape & V 
were shipped, and by 1980 the 50% of the mini 
figure will be about half a million . market by value, jg, j 
per annuml At present floppies decline to fl ^L. pnU yjptf f 
have a quarter-Megabyte capa- However, sni o5n.000 l s aIlfff 

city, but this can easily be up from atrtut 
doubled by turning the things am “*E no i y„MH[naB^^ 
over (“fllppies,” no less). By 1980. The ^ ^ hedri S 
doubling the density, which is no cassettes ■ .JJJJ jp 
great technical feat, we can have — fro® 1 ^ uah thtft*, 
a one-Megabyte rotating £30 ?’ 
medium which can be sent motors ® JJJLt ib« 
through the post for ninepence. costs are warn ^ 

The media cost about £3.50 each, floppies, w, , 
and the drives themselves cost makes mem ? 
between £750 and £1,250 each. us ^,^ h ^Sanrt% 
making them almost irresistible serially MjgJU « 
to the market they are aimed at. One a»a» .■ 

The standard floppy In Its enve- settes b 
lope is 8 Inches square, but now 
we have a 5V4 inch square snap 
“mini-floppy,” holding 90 kilo- .times, TIP- 
bytes, aimed at the Hnm-iofroer 


users w ■ |j ' 

One dlsadvaW^^j 
■ settes is tape 

nasty tendeW|>^ 


■snap atjup 
times, llifs; 
t p 
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A MAJOR advance in 
computer backing store 
must be the magnetic 
bubble memory and it 
would be a brqve man 
who could confidently 
predict the state of the 
art after 1980. 

Jeff Steel describes 
how a bubble memory 
works and he suggests 
areas of the market to 
which It would seem to 
be suited. 

He sees two short- 
term Impacts for MBM. 
One, it will dramatically 
increase efficiency; 
secondly, it will, in mass 
production, ba extremely 
cheap. And it has no 
apparent disadvantages. 

fFrom page 22 

m Interval from the next. They 
are stable over a wide opera- 
lionat temperature range from 
(PC to +70°C. As long as the 
magnetic field remains constant 
the bubble will remain where it 
Is. If the magnetic field is rotated 
the bubble will move. As the 
strength of tne magnetic field is 
Increased the effect is for the 
bubble to shrink until it col- 
lapses and the YIG is completely 
magnetised in the same direc- 
tion as the applied field. Similar- 
ly, If the magnetic field is 
decreased "stripout" occurs ie, 
the bubbles elongate to the 
extent that each one fuses with 
the next until a strip of magne- 
tism is formed. 

There is, therefore, a "happy 
medium" level of magnetisation 
at which the bubbles are stable, 
controllable and useful for data 
storage. 

In considering the various 
characteristics of the bubble 
memory device let us at the 
outset be clear as to the basic 
elective of the device. It is to 
acre data in binary format 
Vrhere a bubble present is desig- 
nated "1" and a bubble not 

present is designated " 0 ”. 

Having stated the objectives 
ofthe device the functions 
follow logically. The device will 
nave to create bubbles ie, write 
binary data. It will have to 
detect bubbles ie, read binary 
data, it will have to store and 
move bubbles. It will have to 
erase bubbles. Finally, it will 
have to provide a stable envir- 
onment in which the bubbles, 
once created, can exist. 

Bubbies are created by a 
write-element. Technology pro- 
ves two different methods, 
one alternative Is that a seed 
bubble may be held in the write 
«*nwmL As the seed is sliced in 
Jvo. one half is retained in the 
jw* etemwt and the other half. 
pu2? ! n [? the storage loop, qv. 

grows t0 fuI1 
S “J. the seed may be reused. 
S# "““hod is that a 
rXtJhS. bu hble can be 
22 te ? ^ an electrically 

Sel P m a nd ( U A t0 , r wlthin the 
element. As in the previous 

SSp\tf" fed into 1116 

new' 5X 1 ciea ‘ ed a bubble the 

4? a P nd b Bni ,S accura te stor- 
flSvJr .7 -Movement, This is 
EPS* by means of a 
whkh °i j° rrn , all °y Tl-bars 
YIG Polu deposited on to the 

absence nf„ t SS preSBnce or 
toinprfLi a bubble in a Tl-bar 
"r* °r ,, 0 M . The 


How magnetic bubble 
memory devices work 


patterns of these are discussed 
later. Movements of data 
through each loop is effected by 
applying a rotating magnetic 
field by means of two magnetic 
coils held within the device. The 
effect of this rotating field is 
shown in Figure 1. 

In a reading operation a copy 
of the data to be read is taken by 
a replicate element and passed 
to the read element. In the read 
element the bubble may be 
detected as follows. The bubble 
is expanded at right angles to 
the track in which it is tra- 
velling. The elongated bubble is 
passed through a permalloy 
sensor and this causes a change 
in the electrical resistance. This 
is monitored and a signal passed 
to the CPU. 

The erasure of bubbles may 
also be achieved in one of two 
ways. Either an erase element 
may be present which destroys 
the bubble with an increased 
magnetic field or. alternatively, 
an erase track may be present. 
Unwanted bubbles enter this 
track wher^ they are, in effect, 
run off the data storage surface. 

The overall stable magnetic 
environment is provided quite 
simply by the inclusion of a 
small permanent magnet of 
suitable strength. This will 
maintain an environment 
favourable to the existence of 
bubbles once created without 
their stripping out or collapsing. 

From all tills it will be seen 
that there is quite a lot 
happening within the device. An 
indication of size should there- 
fore be given at this point: the 
total package is about 2cm x 
lem x 1cm. A number of these 
packages may be plugged into a 
circuit board. The area of the 
YIG element itself is about 5mm 
square. 

Having described briefly the 
principles on which the device 
will operate, two questions are 
immediately begged: how much 
data can be packed into a chip 
and what are the methods of 
data organisation le, what is the 
arrangement of the loops of 
which I wrote earlier. 

Firstly, dala-packing is a 
function of two variables: the 
physical size of the Tl-bar and 
the density of the lattice ie, the 
distance from one Tl-bar to the 
next. In turn, each of these 
depends on the technology 
which deposits the Tl-bars on 
the YIG. Recent developments 
have led from a capability to 
print 16K bits on to a chip, giving ' 
a six micron bubble diameter, to 
a capability of printing 64K bits, 
giving a one micron bubble 
diameter. As progress is made 
into electron-beam lithography 
no doubt the one micron bubble 
will be surpassed. A 0.3 micron, 
bubble has been reported but I 
an unable to comment on how 
commercially r viable this Is. 

As the packing density 
increases so must .the sophisti- 
cation of data organisation. The 
r — —i I-./- I ■ i 

First bit ’ i i : J : 1 ! 

access leant tier Total-online 
time 

(m/s) . " i; 


earliest circuits of Tl-bars were 
as a simple _loop L This was of 
a purely serial - design and 
average access times, for the 
first bit were 70ms for a 16K bit 
chip and 640ms for a 64K bit 
chip. Thus as electron-beam 
lithography was beginning to 
promise ever greater packing 
densities the unfortunate impli- 
cation for the systems analyst 
was exponentially increasing 
access times. 

In order to combat this, a 
number of alternative architec- 
tures were experimented with, 
the most successful to date 
being the major-minor loop. 
A typical arrangement for a 84K 
bit chip was 128 minor loops 
each of 513 bits. WiLh this type of 
organisation the average access 
time for the 16K bit chip dropped 
to 2ms and, significantly. 2ms 
was also now the access time for 
the 64K bit chip. (Both figures 


for the firs!- bin, 

Table 1, which doubtless has 
numerous exceptions, attempts 
to marshal together some of the 
main points to project where in 
the market place bubble 
memory will stand when it 
becomes generally available. 

We may safejy say that due to 
capacity limitations bubble 
memory is unlikely to compete 
as yet with moving-arm disc or 
1600bpi tape. It may well, how- 
ever, compete with floppy discs 
or tape cassettes in the micro 
and mini computer area. Cur- 
rent indications are that cost per 
bit will initially be slightly 
higher for bubble memory but as 
it is at the veiy beginning of Its 
life cycle, no doubt mass 
production will bring this down 1 
rapidly. 

Money and effort being spent 
in research and development 
around the world are astrono- 


mical — especially for such a 
new technology. One hears 
reports of developments 
towards a 1 Megabit chip. A 
board with 16 of these would be 
a serious challenge to the head- 
per track disc, especially If the 
above access times and costs are 
Improved upon as seems likely. 

It is also projected that bubble 
memory will nave .a very suc- 
cessful usage for temporary 
storage in such areas as prin- 
ter/keyboard terminals, VDUs, 
polnt-of-sale terminals and even 
as a medium for storing fre- 
quently used numbers in a tele- 
phone hand-set 

As compared with the current 
range of data-storage media the 
advantages of bubble memory 
may be summed up as follows. It 
Is non-mechanical and non-vo- 
latile. It consumes little power 
and is very compact. It Is' extre- 
mely reliable and in mass pro- 


duction probably extremely 
cheap. 

The highly competitive world 
cf memory technology has seen 
data storage devices before. 
However, perhaps no device 
previously has ever offered such 
awi.de range of advantages with 
no apparent disadvantages. 
Certainly, no device can ever 
have been researched by so 
many firms before It ever 
reached the market — IBM, 
Rockwell, Plessey, Fujitsu, Hi- 
tachi, Bell, Texas Instruments, 
Hewlett-Packard, Nippon, Phi- 
lips, etc. 

I have described very briefly 
how a bubble memory device 
operates and have attempted to 
assign it to areas of the market 
to which, initially, it would seem 
to be most suited. What It will 
ultimately lead to, who can say? 
The next few years should prove 
most interesting. 
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“My statistics are current ratherthan 
historical and are therefore of more value 
to the Government and Industry.” 


Bryn Edwards, Computer Room Manager, BSO 


\ The Busi ness Statistics Office 
j (BSO) makes full use pf data 
; processing facilities in its task as 
‘ the main Agency for the col- 
i lection, compilation and speedy 
j publication of a wide range of 
I business statistics on behalf of 
a number of Government 
departments. 

Installation of Shannon Datastor 
High Density open storage 
racking gave the BSO's existing 
magnetic tape library a further 
potential for an additional 4,000 
tape reels, at the same time 
achieving a higher volume of 
tapes for a given floor area than 
with theprevlousclosed cabinets; 
DP staff found that access fdr 
tape removal and replacement 
improved greatly, saving time \ 
and speeding up the process. ; 

For details'of how Shannon 
Datastor HD storage racking can 
.benefit you, please complete end . . 
return the coupon today to: , • ' 

Shannon Datastor, 

, St. Margaret's Road, vf ■ , 
Beckenham,, K©ht BR34DP. ; , 
Telephone; 01-6585711.. . v- , , 
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/ , ; > ■ Shannon pst^for,; , If ; ' ;; v 

v v ;St < Margar9t l sRoad;i l ; v 1 *-.. . v : 
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' i vvouicj I ikk to : bboefij from |ffehhon Dafe’stpr HDstpra^e 
please fell tne h wl-can.: - . . ' ■ -V! •" '/ .j' r^/v - j; .. 
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CCD, the ijemory for 
all digital istems 


Sl!9 f 


lit : 1 1 



'SINCE they were first devised 
and demonstrated at Bell Labor- 
atories In 1069, charge coupled 
devices have generated a high 
level of research and develop- 
ment by industrial, government 
and academic establishments in 
many countries. Devices are 
now becoming commercially 
available with performance and 
price attributes which make 
them attractive to the equip- 
ment manufacturer. 

The parallel development of 
CCDs and magnetic bubble 
memory systems over the last 
few years has helped to fill a 
considerable gap in the hler- 


.... — -0.1 mm wide. 

I Above la a photomicrograph of a charge coupled device showing a density of 4 k bite par millimetre aquare. 


archy of mechanically and elec- 
trically addressed storage tech- 
nologies. The cost per bit at the 


.system level for the different 
technologies is seen in Table 1 to 
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U esigned spcific 
for the OEM mi 
the new Naked Mini 
Family of minicomp 
from ComputerAuta 
sets a new standard 
against which to rate 
competition. 

The Naked Mini 
offer more power 
for less money. 
Greater flexibility. 
Full compatibility 
through the range. 
Cheaper interfacing 
Extensive memory 
options. Reliable, higl 
performance peripb 
Outstanding softwar 
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Fast delivery. 

The LSI 4/10 
A full 16-bit half-card, 
minicomputer, but so 
competitively priced 


own computers, you may 
now find it hafd to justify 
the costof your develop- 
ment effort Four integral 
I/O interfaces are 
standard I 
The LSI 4/30 
The new mid-range 
minicomputer against 
which all future OEM 
computers will be 
. comparedTwice as fast 
as the LSI 4/10, 

The LSI 4/90 
The mo^t powerful 


computer in Ihe new 
Naked Mini-4 range, and 



twice as fast as the 
LSI 4/30. Ideally suited to 
high-performance, 
multi-tasking operations 


Compatibility 
All the new mini- 
computers are fully 
compatible, both up and 
town the range, 
ocessors, memories 
d interfaces are fully 
interchangeable, 
supported by software 
which is also inter- 
langeable, 

alivery and Reliability 
alivery is an average of 
ily 30 days from the 
ite of order or planned 
a guaranteed 
hedule for major OEM 
istomers. And every 
iked Mini-4 carries a 
1} 12-month warranty. 
What does your current 
supplier offer? 
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be a function of the system 
access time. Although there is 
no gap In cost there is a signifi- 
cant difference between the 
access time of the slowest RAM 
'or core memories and the fastest 
disc memories. 

1 In computer memory applica- 
tions, it can be seen from the 
table that initially, CCD is in a 
strong position to attack the 
fixed-head disc market, since it 
.can offer access times of 
-between one and two orders of 
magnitude less for similar costs. 
This occurs because CCD can 
maintain a 2-4 times cost ad- 
vantage over MOS random 
access memories. There are 
good reasons why this cost 
differential exists between the 
two technologies. In the longer 
term, computer memory hier- 
archies may well be restructured 
so that they can take fuller 
advantage or the better speed/ 
cost ratio of CCD. 

Another major advantage of 
CCD memory (in common with 
RAM) which is not apparent 
from the table is. that, being a 
semiconductor memory, its 
speed/cost advantage is pre- 
served down to much smaller 
memory sizes for microcom- 


charge packet represam#L aid partly because of 
cal 1 or 0, respectively to on-chlp peripheral 

memory applications. Bw required with CCD 
. In the simple stneSny chips- Since data rates 
.described . three ®.>ally not more than 10 
'phases are' required loiKteccnd, a surface channel 
directionality ofchugetn2& Is usually preferred in 
but many .different (XlMfopfcatlon because of its 
nologies now exist, lalRffCharge handling capabi- 
which incorporate tereJk 
electrode structures un&CCD memory component 
ing only two clock ph»1S§j organised in a number of 
thereby simplifying the reparations; the choice 
driving requirements. fafpM m desired system per- 
Injected and extracted bfcoce. • 

CCD by means of i^utKtre are important trade- 
output diffusions, snsi^piiimtvlng clock frequency, 
the source and drain olnWtr of leases, access times. 


transistor. The presera u 
sence of charge Is detects 
appropriate logic » 
generated by on-chlp rffciny of the organisations the 
amplifiers using cosvrJi is decoded from a number 
MOS circuitry. jMvIdual memory blocks; 

Charge Injection InloArith Its own amplifier for 
potential well is depettapi* sensing and regenera- 
logic 1 or 0 being vriaai^’nie mean access time to 
charge packet, under Mm** wy Ml of data is pro- 
ditions, should travemipmiltolhe number of bits 
via the potential well le'AJe memory block, 
ed. In practice, this in'- * synchronous or serpentine 
case. The minority wnirkpnwtlon, storage cells afe 
vel extremely close along a winding path 

conductor oxide intake™ 11 ^ refreshing stage at 
.has a relatively high comer. Each bit passes 
traps. Some of the ciBr*W every storage element 
readily caught upiniVj*** Wp through the device. 

and tills results In attK^J^w, the Internal shift 

the charge packet. JJW » equal to the I/O 

If the attenuation fate- 
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puter applications. Hence, CCD 
will also be an important 
technology for applications 
where only modest amounts , 
(10-100 K-bits) of serial storage 
are required. 

The technology for making 
CCDs has evolved in response to 
the systems requirements of the 
IC designers' circuit innova- 
tions, not only in charge cou- 
pling but also in RAM cell 
design. The CCD has evolved 
from the early surface channel 
metal gate concept first investi- 
gated at Bell Labs, through 
burled N-channel and coplanar 
processes using single, and later 
double-layer, polysilicon gate. 

Both buried and surface 
channel technologies are cur- 
rently being pursued for CCD. It 
is unlikely, however, that a 
burled channel version of the 
process will be used for memory 
applications. The advantages of 
the N-charlnel double polyslll- 
fion gate process are Inherently 
better device stability and speed; 
autoreglstratlon can be 
achieved, leading to greater 
packing density and higher per- 
formance in peripheral on-chlp 
circuitry; greater flexibility in 
memory organisation can be 
realised, because of a two-phase 
clocking capability and the 
■availability of extra levels of 
interconnection. 

Current CCD memory pro- 
ducts employ a technology 
which Is essentially the same as 
that used In making 4K and 1BK 
NMOS static ftAMs. Thto pro- 
vides the further advantage of 
compatibility with industry 
standard memory and logic pro- 
ducts and processes. 

In operation a charge coupled 
device can be regarded as_a 
simple.' extension of an MOS. 
-transistor, The application of the 
block voltage to any of the 
transfer electrodes causes the 
underlying silicon layer to be- 
come depleted. 

‘ The' depleted layer acts as a 
resdrVolr. , or "well for any 
minority ..carrier charge Injected 
into It, and the application of 
clock Voltages to- successive 
electrodes tcauses the charge to 
be transferred laterally along j 
the^ surface bf the siliednr 
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replacement. Currently Fair- 
child and Texas Instruments are 
producing 64K CCD with this 
organisation. Intel, Plessey, 
Toshiba and Bell Northern are 
working towards 64K or 258K 
CCD. 

Although there are many 
applications for serial digital 
memories, two large areas are 
display storage ana online disc 
replacement. In the fonrier, the 
faster recirculating loop organi- 
sation Is sometimes more suit- 
able, when immediate access to 
any line of displayed data may 
be necessary. 

The line addressable RAM 
(LARAM) organisation integra- 
tes CCD and MOS memory 
concepts to provide shorter 
access times and reduced capa- 
citive drive requirements. U 
consists of an MOS address 
selection matrix and a number 
of CCD serial shift registers or 
lines. As the name implies, any 
line Is randomly accessible but 
its contents are accessible in 
serial form. ' 

Implementation of CCD com- 
ponents Into practical memory 
systems is analogous to that of 
fixed head disc (FHD). The 
constant rotation of the disc is. 
analogous to the constant 
shifting of bits in the shift 
registers. 

An example of the sort of 
memory card that is available is 
the Plessey PSM5463 containing 
04K-bytes on a double Eurocard 
(9" x 6") and operating at 4MHz, 
providing data rates of 
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major US and Japanese compa- 
nies to producing digital CCDs 
and the announcements of the 
incorporation of CCD bulk 
stores by several computer 
manufacturers, augur the rapid 
incorporation of CCDs for serial 
data processing. 

The CCD memory system will 
Immediately make an Impact in 
providing a fast front-ended 
cache for disc-based systems. In 
applications where multiport 
facilities exist, the queueing and 
the eventual response times, 
become objectionable. 

In order to make CCD com- 
petitive with total disc replace- 
ment, considerable innovation 
in design and system implemen- 
tation Is desirable. The use of 
redundancy techniques at the 
chip level Is one such approach. 


A challenger to magnetic bub- 
ble memories is the charge 
coupled device which is a 
semiconductor memory end 
will have moat impact where 
modest amounts of serial 
Btorage are required. 

Ken Baker, product mana- 
ger at PlesBey Memories, 
describes how a CCD works 
and says that, along with 
MBMa, it will help to fill a 
considerable gap in mechani- 
cal find electrical storage 
technology. 

He believes that applica- 
tions for CCDs exist across the 
whole spectrum of digital 
systems. The one which will 
have the moat impact will be 
tha replacement of disc stor- 
age and, in the short term, 
cpuld provide a fast front-end- 
ed cache for disc-based sy- 
stems. 

He doss point out, how- 
ever, that one piafor drawback 
to CCDs Is that they are 
volatile, but adds that with the 
current trend towards no- 
break power supplies, this 
problem will diminish in time. 

Baker has been in the 
semiconductor industry for 12 
years. 




Ken Baker 


CaveTab. Now the total system 
that cures all tape storage 
and ID hang-ups. 


(9" x 6") and operating at 4MHz, 
providing data rates of 
B4Mbits/s. 

The basic recirculating block 
within, say, a 64K CCD compo- 
nent is 4K bits. Hence, it is 
necessary to assign the address 
space AO-All to correspond to 
Individual bits within a 4K 
block. Since the system operates 
in a cyclic mode it poses no 
external refresh requirement. 
Standby power can be less than 
IpW/bit. A 12-bit status counter 
monitors all types of data shifts 
— read, write and recirculate 
(standby mode). In order to 
make a read or o write access to 
the CCD memory system, block 
mode direct memory access 
(DMA) techniques have to be 
Implemented. 

Applications for CCD exist 
across the whole spectrum of* 
digital systems. Principal areas 
currently being, pursued by 
Plessey Memories are In TV 
scanning, where the inherent 
high data rate and relatively low 
power per bit of a CCD memory 
system is well suited to TV 
scanning/imaging applications. 

This of course covers the 
general field of VDUs and 
terminals whereby medical elec- 
tronics, geological surveys, 
astronomical surveys and. a host 
of other diagnostic aids are 
making large demands for CCD 
memory to provide a means of 
CRT refresh. The storage requi- 
I§!£ ent of an aver age system Is 
or the order of '8 M bits. 

The second major appllcatldn. 
category Is the disc replacement 
market. The availability 6f'84K 
devices, the commitment of. 


No other tape storage system gives you all 
the benefits of Cave Tab; From Tab Hang 11 
open racking through Seals, Auto-load Mkll/ 
carlridges to CompuCoior Tape ID. Cave Tab is 
the unique system, 

Every component is specially designed to 
work smoothly and efficiently with the others. 
To maximise storage space. To minimise 


retrieval . time. Prevent misfiling,. Obviate 
metal-to-plastic abrasion., And solve so many 
problems that can cause tape storage head- 
aches. . 

Ask your Cave Tab representative for a 
presentation. It’s what you need to get you off 
the hook. 
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Cave Tab- The total storage systetn that cures all ID hang-ups. 
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0. 1 mm wide. 

: Above la ■ photomicrograph of a aharge coupled davlce allowing a density of 4 k bits par millimetre square. 


CCD, the tiemory for 
all digitalrste 





'SINCE they were first devised 
'and demonstrated at Bell Labor- 
atories in 1969, charge coupled 
devices have generated a high 
level of research and develop- 
ment by industrial, government 
and academic establishments in 
many countries. Devices are 
now becoming commercially 
available with performance and 
price attributes which make 
them attractive to the equip- 
ment manufacturer. 

The parallel development of 
CCDs and magnetic bubble 
memory systems over the last 
few years has helped to fill a 
considerable gap In the hier- 


archy of mechanically and elec- 
trically addressed storage tech- 
nologies. The cost per bit at the 
.system level for the different 
technologies is seen in Table 1 to 
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Compatibility 
All the new mini- 
computers are fully 
compatible, both up and 
lown the range, 
ocessors. memories 
d interfaces are fully 
interchangeable, 
supported by software 
which is also inter- 
tangeable. 
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be a function of the system 
access time. Although there is 
no gap in cost there is a signifi- 
cant difference between the 
access time of the slowest RAM 
•or core memories and the fastest 
disc memories. 

1 In computer memory applica- 
tions, it can be seen from the 
table that initially, CCD is in a 
strong position to attack the 
fixed-head disc market, since it 
can offer access times of 
between one and two orders of 
magnitude less for similar costs. 
This occurs because CCD can 
maintain a 2-4 times cost ad- 
vantage over MOS random 
access memories. There are 
good reasons why this cost 
differential exists between the 
two technologies. In the longer 
term, computer memory hier- 
archies may well be restructured 
so that they can take fuller 
advantage or the better speed/ 
cost ratio of CCD. 

Another major advantage of 
CCD memory (in common with 
RAM) which is not apparent 
from the table i§. that, being a 
semiconductor memory, its 
speed/cost advantage is pre- 
served down to much smaller 
memory sizes for microcom- 
puter applications. Hence, CCD 
will also be an important 
technology for applications 
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er on-chtp peripheral child and Texas Instruments are 
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Jv Chips. Since data rates 
jmaliy not more than 10 
fgoond, a surface channel 
l Is usually preferred In 
friicaUon because of. Its 
rdurge handling capabl- 

CCD memory component 
M organised In a number of 
hurstlons; the choice 
Ida on desired system per- 
fect 

lire are Important trade- 
Jantving clock frequency, 
hr of phases, access times, 
I overhead for peripheral 
R and temperature range, 


generated by oncWjaesy of ihe organisations the 
amplifiers using cMtdjfci decoded from a number 
MOSdrcultry. fWmduil memory blocks, 
Charge Injection Into &|li wUi its own amplifier for 
potential well lsdepeo^ntge sensing and regenera- 
loglc 1 or 0 being Him The mean access time to 
charge packet; untefofipi any bit of data is pro- 
dltions, should tranrefattwitothe number of bits 
via the potential sde&fiRflmoqr block, 
ed. In practice, this au' tohnehronous or serpentine 
case. The minority oridtoMiton, storage cells ate 
vel extremely doseteiWM along a winding path 
conductor oxide inteiB*® 1 signs] refreshing stage at 
.has a relatively high tog corner. Each bit passes 
trans. Some of ttecirwih every storage element 
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where on(y modest amounts 
(10-100 K-bits) of serial storage 
are required. 

The technology for making 
•CCDs has' evolved in response to 
the systems requirements of the 
1C designers 1 circuit innova- 
tions, not only in charge cou- 
pling but also in RAM cell 
design. The CCD lias evolved 
from the early surface channel 
metal gate concept first investi- 
gated at Bell Labs, through 
buried N-channel and coplnnar 
processes using single, and later 
double-layer, polysllicon gate. 

Both buried and surface 
channel technologies are cur- 
rently being pursued for CCD. It 
Is unlikely, however, that a 
buried channel version of the 
process will be used for memory 
applications. The advantages of 
the N-charirtol double polyslH- 
5on gate process are inherently 
better device stability and speed; 
autoreglstration can be 
achieved, leading to greater 
packing density and higher per- 
formance in peripheral on-chip 
circuitry; greater flexibility in 
memory organisation can be 
realised, because of a two-phase 
clocking capability and the 
• availability of extra levels of 
interconnection. 

Current CCD memory pro- 
ducts employ a technology 
which is essentially the same as 
that used in making 4K and J8K 
NMOS static ftAMs. This pro- 
vides the ftirther advantage or 
compatibility with industry 
standard memory and logic pro- 
ducts and processes. 

In operation a charge coupled 
device can be regarded as a 
simple extension of an MOb 
transistor. The application of the . 
block voltage to any of the 
transfer electrodes causes the 
underlying silicon layer to pe 1 
come depleted. 
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organisation. Intel, Plessey, 
Toshiba and Beii Northern are 
working towards 64K or 256K 
CCD. 

Although there are many 
applications for serial digital 
memories, two targe areas are 
display storage ana online disc 
replacement. In the fortper, the 
faster recirculating loop organi- 
sation is sometimes more suit- 
able, when immediate access to 
any line of displayed data may 
be necessary. 

The line addressable RAM 
(LARAM) organisation integra- 
tes CCD and MOS memory 
concepts to provide shorter 
access times and reduced capa- 
citive drive requirements. It 
consists of an MOS address 
selection matrix and a number 
of CCD serial shift registers or 
lines. As the name implies, any 
line is randomly accessible but 
Its contents are accessible in 
serial form. 

Implementation of CCD com- 
ponents into practical memory 
systems is analogous to that of 
fixed head disc (FHD). The 
constant rotation of the disc Is. 
analogous to the constant 
shifting of bits in the shift 1 
registers. 

An example of the sort of 
memory card that is available is 
the Plessey PSM5463 containing 
64K -bytes on a double Eurocard 
(9" x 6") and operating at 4MHz, 
providing data rates of 
64Mbits/s. 

The basic recirculating block 
within, say, a G4K CCD compo- 
nent is 4K bits. Hence, it is 
necessaty to assign the address 
space Au-All to correspond to 
Individual bits within a 4K 
block. Since the system operates 
in a cyclic mode it poses no 
external refresh requirement. 
Standby power can be less than 
ipW/bit. A 12-bit status counter 
monitors all types of data shifts 
r- read , write and recirculate 
(standby mode). In order to 
make a read or a write access to 
the CCD memory system, block 
mode direct memory access 
(DMA) techniques have to be 
implemented. 

Applications for CCD exist 
across the whole spectrum of* 
digital systems. Principal areas 
currently being pursued by 
Plessey Memories are In TV 
scanning, where the inherent 
high data rate and relatively low 
power per bit of a CCD memory 
system is well suited to TV 
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major US and Japanese compa- 
nies to producing digital CCDs 
and the announcements of the 
incorporation of CCD bulk 
stores by several computer 
manufacturers, augur the rapid 
incorporation of CCDs for serial 
data processing. 

The CCD memory system will 
immediately make an impact in- 
providing a fast front-ended 
cache for disc-based systems. In 
applications where multiport 
facilities exist, the queueing and 
the eventual response times, 
become objectionable. ' 

In order to make CCD com- 
petitive with total disc replace- 
ment, considerable innovation 
in design and system Implemen- 
tation is desirable. The use of 
redundancy techniques at the 
chip level is one such approach. 


A challenger to magnetic bub- 
ble memories is the charge 
coupled device which is a 
semiconductor memory and 
will have most impact where 
modest amounts of serial 
storage are required. 

Ken Baker, product mana- 
ger at Plessey Memories, 
describes how a CCD works 
and says that, along with 
MBMs, it will help to fill a 
considerable gap in mechani- 
cal pnd electrical storage 
technology. 

He believes that applica- 
tions for CCDs exist across the 
whole spectrum of digital 
systems. The one which will 
have the moat impact will ba 
the replacement of disc stor- 
age and, In the short term, 
cpuld provide a fast front-end- 
ed cache for diac-based sy- 
stems. _ 

He doee point out, how- 
ever, that one major drawback 
to CCDs Is that they are 
volatile, but adds that with the 
current trend towards no- 
braak power supplies, this 
problem will diminish in time. 

Baker has been in the 
semiconductor Industry for 1 2 
years. 



Kan Baker 


CaveTab. Now the total system 
that cures all tape storage 
and ID hang-ups. 


No other tape storage system gives you all 
the benellts of Cave Tab. From Tab Hang 11 
open racking through Seals, Auto-load Mkll/ 
cartridges to CompuColor Tape ID. Cave Tab is 
the unique system. 

Every component is specially designed to 
work smoothly and efficiently with the others. 
To maximise storage space. To minimise 


retrieval time. Prevent misfiling. Obvlale 
metal-to-plastic abrasion., And solve so many 
problems that can cause tape storage head- 
aches. ... ’ 

, Ask your Cave Tab representative for a 
presentation. It's what you need to get you off 
the hook. 


W,UW-U,u-..u" 
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...THIS IS THE 1 ID SYSTEM, 
tailed CompuColor T ape 10 Hint prevent:; mislflinr] 
mishaps. (('& unique- Errors yre 
Pre-lat)plliiU| option. 

. . . THAT'S FOUND ON THE TAPE SEALS . . . 

that hurvj olo'je loqetluu lor m.aximu'ii stor Hie e.ipatity 

Jv:l clip them round .and li.inr; Ihvm up. 


.. THAT SUnnOUND THE C ART mDGLS . . . 
i:u 1 lc‘d Aulo-'o.id Mkl !. fluty lo.nl (iir;o.ton to (he 
computer i and meet .art nufur maker:; ' spetifictdiiins. 
. . . THAT HANG IN THE RACKING 
colled T oh (lent) tt liitpi e.tp;u:ity opeumckiou. 

It':; modulm .no nut:, -sue) holt-, . 

Elmim.vfes pi.:i.slit-Iu-r)n:i.il .Hjr.i mn 


Cove Tab - The- total '.tor. *qe system Hut rurec all ID hang nn-i 
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STORAGE MEDIA f 


■■ 


By Jerry Marshall 


AS the demand for media stor- 
age grew in the data: processing 
industry the need for more speed 
became apparent both to design 
engineers and to users of data 
processing equipment. It was 
this search for speed that led 
first from paper tape to magne- 
tic tape and then on to magnetic 
disc memories. 

The speed and reliability of 
the disc memory gives the user 
the key facilities of immediate 
accessing and updating- of data, 
allowing him to move from 
simple record-keeping to online 
applications in business, 
accountancy, medical analysis, 
education and many other fields. 
The extra facility of allowing 
any number of users access to 
the same database became very 
inexpensive as the cost of mass 
storage went down. 

High speed access and reliabi- 
lity gave the user his data 
immediately and accurately. 
The access by many users to the 
same record enabled the storage 
capacity to be kept to a mini- 
mum. As his demand grew the 
user could expand storage capa- 
city as much as he liked by 
adding new drives’ or converting 
his existing ones to higher 


density. As technology deve- 
loped it became possible to pack 
data more tightly. 

Switching from 100 TPI 
(tracks per inch) to 200 TPI 
allowed the amount of informa- 
tion stored to be doubled; from 
six Megabytes to 12 from the 
same drive, for example. 

Today's new designs and 
technologies have given the user 
a much greater storage capacity 
for approximately the same cost 
as his old tape system. 

The amount of storage he 
buys can now be based on his 
present and future requirements 
— rather than on his budget. 

The present market offers the 
customer a wide variety of 
drives and systems. He can 
choose from a number of manu- 
facturers offering a complete 
line of disc storage from one 
kilobyte to 300 Megabytes, a 
range wide enough to- ensure 
that his present and future needs 
are covered. 

Disc drives today are sold in a 
buyer's market, and a competi- 
tive one at that. Instead of 
buying all this equipment from a 
single computer manufacturer, 
the user now buys piece by piece 
wherever the price and the 


<# 


W 


H 




specification suit him. best — 
although the larger manu- 
facturers of CPUs and peripher- 
als will naturally command a 
large portion of tne market. 

The middle of the disc drive 
market is extremely 
competitive. Between three Me- 
gabytes and 100 Megabytes the^ 
number of manufacturers and' 
their solutions to problems is 
almost unlimited. You can buy 
front-loads and top-loads, fixed 
and removeable; platters num- 
bering from one to 10, with 
packing density from 100 TPI to 
almost 400 TPI, giving a wide 
range of storage capacity from 
one kilobyte to 16 Megabytes on 
a single disc surface. 

With the renewed popularity 
of fixed heads, maximum stor- 
age capacity of a single surface 
has increased to almost 30 Me- 
gabytes. It is this very large 
increase in data per platter 
which has caused the industry to 
move from light mask technique 
to track following servo or 
embedded servo. Light masks 
are still commonly used with 
drives of 3, 6, 10 and 12 Mega- 
bytes. But as more and more 
data Is packed into a smaller 
space it becomes even more 








Pictured above i. the first of a range of high density disc drives designed for minicomputer, and .mUlmtf* 
from Tally. Named the Tally BD BO, it features automatic fault Indication. 


== 3 immR mm 

In conjunction with the David Harm 
Organisation, offers readers OTHtt- 
L0, the world’s fastest selling game. 
OTHELLO Is a game of strategy for. 
two players. II Is p ayod with 
two-sided, black and white counters 
{ on a squared board. At each move 

• .you capture one >or more row -of 
your opponent’s pieces by trapping 
them between your own pieces. The 
captured pieces are turned overdo 
show your\ colour. The process 
' switches beck and ' forth 'throughout 
the game, and part ot Ui8 appeal; Is, 
the potential for dramatic reversals 
right up to the last move pf the garni*. 


gp NAME ... 
.J ADDRESS 

I 

■ j ... 

*■■■■ 


PIbus sand mo . .ate of OTHELLO at £3176 per iet. I 
enclose a cheque / postal order for £ mads payable to 

THE DAVID HANN ORGANISATION. 

Send thie coupon end your payment to Computer Weekly 
Othello Offer, The David Hann -Qigenltatlon, 7 Brighton 
Road, Surbiton, Surrey,. KT6 5 LX. Use block capitals — this 
coupon will he your address label. 
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imperative that the positioning ar 
of the heads to the record be 
absolutely accurate. er 

The track following servo fir 
method makes use of a single S( 
surface of tire disc with pre-re- fit 
corded bits or dibits. Fed to a nc 
special head, they position the cr 
read/.write head precisely over fc 
the data surface. The embedded fa 
servo method actually embeds hi 
the positioning information next e 
to the data itself. Both systems n 
have their proponents who Ci 
argue that theirs is the better, si 
But both are far faster. than the 
old light mask system. That gave a 
a typical memory reference time c 
of 12 milliseconds; track follow- tl 
ine servos cut access to around 5 v 
milliseconds. s 

Recording methods vary, too n 
— NRZI, DFM or MFM, stand-' a 
-. ing for -non-return to zero, c 
double frequency method and s 
modified frequency method. The ( 
first two are used with 3. 6. 10 
and 12 Megabyte disc drives; the t 
25, 50, 75 and 100 drives use 1 
MFM, In which a variable fre- s 
quency oscillator or variable i 
crystal oscillator gives the < 
customer the facility of data 1 
input and output timed by the ! 
clock of the disc drive or the < 
clock In his mainframe. This in 
turn makes it possible for more 1 
than.one computer to access the 
same disc drive. 

The trends in today's market 
point heavily towards ease of 
service and maintenance. A 
customer is no longer Impressed 
merely by the name of the 
- supplier. Equipment must be 
easy to maintain and have a very 
high mean time between fai-. 
lures. , 

Design engineers have clearly 
taken; these requirements to . 
heart; average MrfBF has almost 
) doubled over the. last two years. 
/Tally’s new EMM 200 and .300, 
for example, have minimum 
MTBF of 4,500 hours, yet routine 
maintenance Is confined to 
annual air filter servicing and six 
monthly head-cleaning. 

In choosing a disc drive, a disc 
sub-system or system, the sys- 
tems house, and the end-user 
must Consider .;.a number of 
thlngB. . . - 

There must-be a big selection' . 

. i in the family of l^rtveslie decides 
bn. Most 'manufacturers’ fa- 
milies are large, ;wkh 3, 5, 6 and 
10 Megabytes as tbebest sellers. < 
Then as the cUStotner’S datfibaSe/ 

' ' grows he must 1 have the ahtylty. . 
v . to update to a lnrger capadtyT^-- :, 
!, • 1 Bbrit raastctmfpatiW 
j&mdrivebito u& existing software. 


and if possible the same media. 

Not surprisingly! today's 
end-users do not want to be the 
first to try the latest technology. 

So the systems house must go 
first and prove to the user that a 
new product is good enough to 
carry his name. It is not enough 
for the systems house to see u 
famous manufacturer’s name; 
he has to look at the design — 
ease of access and a 
maintenance programme winch 
can easily be handled by his 
service organisation. 

Todny the systems house may 
also be looking at the buying of a 
complete disc subsystem from 
the disc drive manufacturer, as 
well as the buying of discs for a 
subsystem he builds himself. He 
must look at the controllers 
available to him and at the cost 
of building his own interface, 
should ho not hnve a standard 
CPU. , , f 

He must consider the cost oi 
the disc drive, the interfacing to 
his own system and any 
sofLware changes that must be 
made. The cost of training his 
own service and sales personnel 
to maintain a drive must be a 
factor in his decision. And the 
drive must be compatible with 
his existing system and with the 
family in which he has chosen to 
live — and capable of being 
uprated or expanded to meet ms 
future requirements. 

The design engineer has 
thought about these and other 
problems and built in many of 
the answers. Disc drives are 
more compact, more easily 


maintained and ineip • . 
There are plenty of «r : 
facturers and plenty old?- 
— capacities from 3 K* 
Megabytes per singles^ 1 
example. 

We have track fouo^v 
vos and embedded serw^--. 
densities up to 370 TPI 
recording, error con<> 
facilities, and variable 
read /write heads »• 

access to marginal data- 

Barring the 

totally new method « • 
memory storage w« I? 
bulk comparable w to * . 
modern disc drives It sj- ; 

saajsaff- 

suDoUers, andsomu^. 

me P nt effort is bdngrf-; 

would be 

disc drives, V 

drive manufactu 
deni of keeping 


natives — 5T “ 
at least. W 
devices, such as ^ f 

netic bubb ¥ a fiTs^5 

likely W 

medium WjgJfcglJ 

drives and^to ^ 
extent on ahle m( 1 * 
head/remqv*^ F 

drive?. - ■/; 
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9 Senior 
Computer people 
required 
urgently 

Salary negotiable 
Not less than £6000 

plus a generous benefits package 

With experience of 

1 2 manufacturers hardware • Programming • Systems Analysis 

Must be 

• Adaptable • Ambitious • Self-motivated • Car owner 

Will get 

• Varied work involving Systems and Programming skills 

• Management Training • Opportunities for career development 

Applicants are likely to be 20-40 years of age. For further details of 
these vacancies and our staff policy which includes 

• Promotion from within • Share Scheme • Staff involvement 


Telephone: Barbara Clark 
CMG (Southern) Ltd 
Sunley House 
Bedford Park 
Croydon CR0 2AP 
01-6868251 


London • Amsterdam ■ Frankfurt 
Rotterdam ■ Brussels • Glasgow 


Cobol 

Program min g B3700 

Woking 

Livsm™? 0 a * ^( oWn 8 la linked with TC 3600 remote computers at our factories in 
exoanriin * Southam pton and Is used for a wide variety of applications. The 
oeonifi tni i mflnd ,or our aBrvic «s means that we are looking for experienced 
Oft Mamin 0Ur , t ® atT1, The Management Services Department ia responsible for 
IQ ornnrM. . .l rat i 0nal Re8aarc h as well as computing, sgd there are opportunities 
GrouD‘stnhB° , Businflsa Analyst field. The Company Is the UK arm of the B.A.T 
tobacco produces InTTO* ^ ^ * larfl8 &nd 9rowJn0 ex P ort buslneas : we market 

necBBMiiUf u h t?k b haVa around 2 y®sra COBOL programming experienos, not 
y Wltt1 Burroughs equipment. 

■ary circa €4,600; assistance will be given with re-location expanses. 

To apply, plbaae send details to 

J-J. Smith, ■ , 

w °klng. Surrey, QU21 1YB. • 

® P? eltlo n' telephone 

StanStrangwick. ^ 76111 and ask for Keith Soden- Barton or '. VBAT. 


programmer 

; GOBOL) ‘|'-'. 

^ Wylno ' '* MMlrtllWIEltEfflESRB 
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We've made things 
easy for you! 

If you're chasing a new job or a new contract, save time by filling in your application form 
here and now. 

Personal Please write in ballpoint, uslngblock capitals. 

Surname Forenames 

Address 


TelephoneHome Office (discretion will be used) 

Age Place of Birth Car? 

Are you prepared to relocate? Ul 

Experience Place the number of years in each box, e.g. IBM 360/370 

Machines: Please specify model. Applications 


UK/Abroad (delete) 

?o r*n 


IBM 360/370. 

IBM others (specify) 

ICL 1900/2900 

ICL others (specify).. 

Honeywell 

Univac 

Burroughs 

PDP 

Other mainframes ( specify) 


Other mini -computers (specify) 


Languages 


Cobol 

Plan 

Assembler 

PL/1 

Fortran 

Flletab 

RPG11 

Auto/easy/user code (delete) 

Others (specify) 

Operating Systems 

Dos.:'..:. 

os 

George (specify) 

CICS/HASP/GRASP (delete) 

DBOMP/MVT/I MS/CMS (delete) 
Others (specify) 


Commercial 

Financial | 

Payroll 

Production control 

Stock control 

Scientific 

Realtime 

Software 

Database 

Message switching 

Communications 

Data transmission 

Central process......... ..... 

Teleprocessing 

MIS/CPA/PERT (delete) 

Magnetic tape ... 

Disk : 

Others (specify) 


Job Titles 


Project leader 

Systems analyst....... 

Systems engineer..... 

Analyst/programmer 

Systems programmer 

Programmer........................... 

Operations supervisor..:....,......... 

Operator 

Consultant ....s..,.,. ................ ....... 

Sales representative 

Others (specify) I.. 


Position sought 

Please stafe briefly the type of appointment you are seeking. 


Minimum salary 
Signed 


y. ' Nntlre lequlred/Date available.: : , , 
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Financial Consultant 

London to £7500 

A consullitnt i>. ivquir*J lu join a busy team primanly engaged on city 
as8ignmenU.Can.liclj.lv:: will have a sound background in systems and 
programming villi a (■artic-ulnr emphasis on financial applications. 

Additional) v. tin* l.»’v function will be client liaison, therefore applicants 
must he i»er:..ii.;il.i.: ami have the ability to communicate effectively with 
senior nun m. -meni . r l his is an excellent opportunity to work for a 
renut.ih le coiuuluiiicv organisation find to make a significant contribution 
to the ( •nnpaiiy 1 :'. gir.ivlh. A substantial starting salary will be paid to 

all rail high .iilibn* i , nn.lidates. i£!4 

Contact: Margaret Stevens 

Senior Consultant 

Salt* Division Herts e. £ 7000+Bonus and Car 

A highly successful computer manufacturer is seeking to appoint a senior 
member fur a team which is totally responsible for the company’s larger 
systems sales Candidates will be able to demonstrate previous expenence 
of project control, probably in a post sales support role; iiave the ability to 
identify customer requirements; co-ordinate resources, and to deal 
positively with clients. Proposal writing and presentations are both 
considered important aspects, an understanding of Distributed Processing 
and DBMS applications while experience on large mainframe machines 
would be a distinct advantage. 

Excellent career potential. 

Contact: Margaret Stevens 

COBOL Programmers 

Home Counties U P £6250 

Our client, a large international organisation, has a requirement for several 
COBOL programmers to work on a sophisticated stock control application. 

Successful candidates are likely to have about 3 years programming in 
COBOL on a large mainframe, such aB IBM, ICL or UNI VAC, in a 
commercial environment. Knowledge of a Codasyl type Database would 
be an advantag&This is an opportunity to use new and challenging 
techniques with a professional company. 

Excellent salaries and fringe benefits. 

Contact: Jim Baker ^ 

For further information on any of the above vacancies please contact the appropriate consultant. If yoiir qualifications do not 
taatch the above positions but you are seeking other opportunities please contact us anyway. 

JAMES BAKER ASSOCIATES 
International Personnel Consultants 
16 Maddox Street, London W.l. Tel: 01-491 4478 


AUSTRALIA 

Offers a new start and good income for computer professional either 
planning to emigrate or lo work Uteri* tor a year or two. It’s worth 
cunsidering and we can help you make the decision. 


In conjunction with our Australian associates we provide in the early stages 
an advisory service: 

♦wc look at your past experience; 

$ inform you objectively of your career prospects; 

* s alary expectations; 

♦the type of position you could fit into. 

In addition we advise on the following: 

♦aspects of getting there; 

♦shipping of personal effects; 

♦transference of funds; 

♦information on standards of living (costs, etc.) 

We will asBist on arrival, settling in and getting initial accommodation. 

Wc don’t necessarily line you up with a job before you gel there -we offer a 
choice of prospects from which you can choose. It s wnew, unique scrvice\and 
if you are seriously contemplating Australia give us a ring and have a chat 
about it. 

Contact: Mike Creamer 


NATURAL ENVIRONMENT RESEARCH 
COUNCIL HEADQUARTERS 

HSO/SSO - SYSTEMS 
ANALYST 

An sxpanaiKod analyii a requutd to |om on Intoimamn Sytiami Giuup nMcIi 
ii dawofoptna an inlomwlon lyitem (rum ua amting upanmantil itaga to a 
fully cfiaraitonataiata 

Tha iuu«Hful appl«ani will ait.il hi liiomllying and analyiing iho information 
roqulrotninii o< tha Council, finalising the specification ol tin lyimm and 
ideniifytngaitd evaluating pouifala ■llnrnoovoi foi development 
The moik will alio Involve colliboiatlon with ecieninM engaged in inaarch and 
hi adminfiKalion 

Qualification i: Applicants will normally be ensued to have a degree m a 
scientific luhjon relevant to die natural environment plus sevenl jeers' poet 
graduate r a March atperlence. ideally Including systems snalySiS and 
programming, preferably A ih an line terminal tyilsmi. Sdnw experience of 
sderHilio adminlslraiian would be on edvenuga 

NERC HQ h In llw process of tfispaiilng 10 5wiiKlon. where ihe past will be 
tuned Howevar. ihe euccessfid csndidaie will be OxpeciBd M work In London 
until the lumas r ol 1978 

MHfi 

Higher Sdant if k Officer £ 1354- £4454 p s 
Sonar Sostibl.cOllkei C4IB&C&778 pal 

Slating iiionoi may be above ihe minimum accortUng to age and srpwianc*. A 
aiipfHemeni of £313.20 per annum ami a further sdpplemept of beiwaon 
EI30 GO and £300.00 par annum ain payifalo in addition la isiary There lea 
non-contributory superannuation actiama and generous leave allowances 
The N EHC il not B government depart menl. but a government grsnteidad body 
Conditions of unrica era atnviir to those of tha Civil Saivica. 

For appl>raiT»n forma, pie a in writs to 
Mr. J. Hansford 

Natural Environ mint Research Council 

Paloon House, naming Way, Swindon. Wlfts. 8N1 2NQ 

Chrang dan for applications 24th Oc lobar. 1977. 


| NATURAL GHVIHOMMEIITHBaCAHCll COUNCIL j 


- 
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education department ^ 

MON KWEARMOUTH COLLEGE - 1 

OF FURTHER EDUCATipN- 

LECTURER 

COMPUTING AND DATA PROCESSING 

GRADE I (6 201 3-E4800) 

Appllcalions- are invited for (ha above post In the college's 
Department of Science and T echnotog*. • • - , 

Applicants should possess at least Part I Membership of the ’ 
British Computer Society dr equivalent qualifications.’ previous 
teaching experience dn advantage. 

Application forms and fuither paniculate available upon 
receipt of e stamped, addressed envelope from ihe Principals, : 
Monkwaaimouth College of Further Education. Swan Street. 
Sunderland. SR6 1 EB. '• 

Closing data for applications: 1 1 ih October .:197^- / 
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OPERATIONAL VACANCIES 

SHIFT LEADER IBM DOS/VS. NW LONDON. £5.000 lncl. 

SHIFT SUPERVISOR IBM 0S/VS. CITY (mortgage ass). £4,50Q 
SHIFT LEADER IBM OS VS. FELTHAM. £4.800 
SNR OPERATOR IBM OS VS1. W1. £5.000 
SHIFT LEADER ICL Gil. HORSHAM (2 shifts], £4,000 . 

OPERATOR. SIGMA. SLOUGH. £3,750 
OPERATORS IBM DOS. BRACKNELL. £3.600 . 

OPERATOR PDP/11. CITY (mortgage ass), £4.000 
OPERATOR SYS/3. NW LONDON (mortgage ass). £3,750 
OPERATORS RING TRIC1A FOR FULL DETAILS 


FREELANCE VACANCIES 

IBM PL/1 OS. CITY, 3M+. £200 pw 
IBM COBOL OS, LONDON, 2M+. £180 
IBM PL/I DOS. BUCKS. 2M+. £170 
ICL RLETAB. BEDS. 3M. £100 
UNIVAC COBOL EXEC 8. W. LONDON. SM. £190 

BURROUGHS COBOL. CITY. 3M. £160 

PDP/11 RSTS/ASS, BERKS. 2M+. £175 
SIEMENS COMPILER DESIGN. GERMANY, 6M. £300 


PLUS 

DOZENS OF OTHER 
CONTRACT & 
PERMANENT 
VACANCIES 


"DATA EXPRESS, HO USE 
PROSPECT PLACE 
HEATHRELD TERRACE; 
CHlSWiCKyy^'3BR i % -; 
RecnJitman t Cphsulten 

01-995 388Sor 




01-995 2236 






GMC 

Greater Manchester Council 
TRANSPORTATION PLANNING GROUP 

analyst/ e program^ 

£3825/£5250 + £519 p.». “PP’Tj^i 

To hovo iwructiler loiimnsilJiliW ,or « B . isnsi.* 

dovokj|imwnU in ilm ninihomi'lKftt h „ j , ■ 

Itonspo, (iilion pit.™.. TO. 

nrogioninins wiitlon in rnBIHAN. iscu Tha G B C • 

mbclifno v.n n HJE im.ira.nl ln«"«l ■» County 

300/ 60 if iiIbo uend. namDortWer a** 1 ' " ' 

Thu tamUhly nl imnsImiiiiB ,ho J', Ind knowlsdg# *’*- 1 
minicomputer Is Iwlnfl assswoit at piesafll. kn£W p 
mochinD wuuld bo an iKlvantaga. „ limflra ie dm.d Mr ,r .... 

Applied, iu .lioulil |-». a^iVp, ' , 

sovoralyoaifi paporlonceof FORTHANp ov J 

This post n wiihln a warn cuimntfy a n ^B Bd Q l ^ ^ 

Q.M.C. Tiansporl Modal (wh.ch has avohrad \M* i. 

modal) using dutn collecied ihrougho .. , Br s I 

Autumn 197B. numerate subj* 11 f 

Applicants should have a . n _ dlJ&6 0 f 

years' aspanence In iha davelopmani o knovrt ,dBi 
rotated to transportation pianmnfl-a ^ . expB nU» u|lB , 

Condition# of service 'ndudaiarn^^^ ” • . i,^! 

lodaina allowance, and flesibfa work Q .-(-vanl pf |lt "rr.-''. 
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telephone 01-637 9611 


S’WARE Troubleshooters 


SYSTEMS Eng/Execs 
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£5’/2K Based in W. LONDON 


Two people who have been involved in software program development, preferably 
on mini computers, are required by our client. Successful candidates would form the 
nucleus of a new team based in the head office and their main duties would be 
solving user problems in a troubleshooting role. Additional duties would include 
working with the software and engineering teams on new product development, 
liaising with software houses and providing backup for the training function. 
Candidates should be flexible, hard workers, able to travel at short notice and willing 
to develop themselves into this unusual role. 

Contact Rowland Middleton 


£4-5’/ 2 K 

+ Car Allowance + Bonus 


fe. 

Kit 


&■!. 

fit. w ■, 


Due to the creation of a new business area covering East London and Essex, our 
client requires three support people to work in a pre-and post-sales environment. The 
successful candidates should be articulate, presentable, have an outgoing 
personality and be able to communicate well at all levels. These positions would 
appeal to office bound systems analysts and programmers who are looking for a more 
dynamic and stimulating environment involving direct contact with customers. 
Contact Rowland Middleton 


TRAINEE Progs 

CENTRAL LONDON 


TRAINING 

C £2 1 /2K LONDON & MIDLANDS £3V^K + Car 


Opportunities for trainee programmers are few and far between, therefore we were 
particularly pleased when our client, one of the largest bureaux, indicated they had 
several vacancies in this area. They are looking for young men and women who are 
educated to at least 'A' level standard and who have an 'O' level in maths and 
English. Successful candidates will be given extensive programmer training, so 
previous experience is not necessary. However, a relevant degree or experience in 
operations would be an advantage. 

Contact Rowland Middleton 


Suite 201/6 AlbanyHouse 324 Regent Street London wirsaa 01-637 9611 

V. • u '- : .'u. 1 /"' v’ -1 -' 1 ■•' .* , ■ > f *• • • ••• '■■ ■■ 

-■ 1 ,- r .* ‘ ■ :‘d\ . 


The opportunity to travel and meet people is offered by our client, a London based 
company, whose success in the field of word processing is outstanding . They require 
outgoing young people who preferably have experience of training in the business 
market, and who are good typists, to instruct their customers on the usage of their 
screen and disc based processors. This is carried out on site and in the classroom. 
Candidates must be presentable, personable and able to communicate easily. Word 
processing experience is desirable though not essential. 

Contact Pam Quinlan 

MANAGEMENT & 
EXECUTIVE SELECTION 




Autumn l »/«. . „ numerate sutJf* 11 | 

Applicants should have a 1 ' d use 0 I mNl^SilV* I 

years' expenence In ihe dawelopmanl ^ | 

related to transportation planning, a thoroun ^ ^^bsiuP" , 

Conditions ol service include .. , 

lodging allmvanca. and IMl ' * l ^ nHyat 

Applications by latto. 9* v '"« ol two s: ‘ 

together with iha names Gardens. J 

Personnel Officer. Couniy Hall. Plccaa y 
3 HP, by Hth October 

* HIOBTH.EABT THAMES REGIONAL HEAL ! 

COMPUTED 
evaluation 

The Regional Authority ■ "jjjj" ffilrUi 
Division provWlngBwldfl ^” 8^ sWf 

management, induding O.R.. SW»“ 

Ope elgnilioanl a lament, of tha work progf*?^ J 

computer ~ ‘ i ' iiliiiTT* , iisr* 1 *- 

;/,-The work entails A : 

j. : 

, work. Experience n cgmpM^r \ 

i&iismmM 


Analysts, Programmers, 
Technical Specialists. 

Get on the map with Philips Information Systems 
and Automation 

We are one of the world's largest manufacturers of household electrical products, professional 
electronics equipment and components which are distributed and sold into both the wholesale and 
retail markets in the UK and overseas. 

Last year in the UK we employed over 46 000 people and our income from sales was £630m— • 
nearly 2% of which was invested in new and improved information systems. One of the most 
exciting developments in this area is a computer network serving over 50 locations in various parts 
of the country, with links to Europe. It's based on two major computer centres, each equipped with 
dual bm mainframes, with TP links to "distributed minicomputers and remote job entry terminals, 
ns planned for real-time and batch applications using the latest techniques. 

We have attractive career opportunities for experienced Analyst^, Programmers and Technical DP 
specialists through vacancies we need to fill, up to senior level in many areas of the UK. 

We gre looking for: 1 . . ' 

Programmers and Analyst Programmers • 

Minimum 2 years IBM COBOL OS or DOS, also BAL. 

Technical Programmers and Technical Specialists 

*-3 years BAL programming. Preferably Database or Data Communications knowledge'. 

Ifth n nic * ans and Pr ° 9 r animera . - i; ;. :, v 

Data Netwo k 6 ^^ 8 ^ omrnunica ^°t ls 0Xpe r iQ nce #^i so Technician 5 with experiencein 

Senior Programmers ;v - . ’.'■•> ?>■' -vj 

■ years experience as above with Capacity to lead .a tearb. ' ‘ . ■ . ,- ; v 

ystems Analysts and Senior Systems Analysts • y y .;y .• 

Dntftn S *)?i t0ms ex P.enence in iqdustrial, distribution, commercial or, a ccou nti n g $y stems yvit h y vv/'i?.? ".'ry 
Muieptiai to manage projects. ■ r : : 'f > r' 

leehnical Authors and Standaraisation Spacifiiists 

with experience |n the DP field. . 

sr. if 


^ phone • ;• y;: ; 

K Personnel D epa rtrporit on: 01y689 :216§.\- gin 

“—h " - p-H* r'V'y- 
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BRISTOL 

$Al£S 

(DIRECTOR DESIGNATE) 

BASE 6K+ QUOTA BOHUS TO 8K+ 

Our client, a highly respected market leader in the bureaux systems 

professional, residing in the Bristol area, to assume total responsibility for the Bristol/South west 
SB les function of the company. 

OUR CLIENT OFFERS: • 

* A reputation of being a major force in a bureau/sales market. 

A Recognised highly sophisticated hardware 

* Enviable software support 

a Dynamic expansion plans/superb career opportunities 

* Weil above average earnings 

CANDIDATES track record in bureau sales or business systems markets, in a direct 
sales capacity 

* Have the ability to manage and motivate 

A Be mature and businesslike approach to sales 
a Be aged 26 to 35 

A Reside In the Bristol area . 

The company’s reputation, product line and growth plans are excellent and It is well established in a 
Bristol branch operation. 

Interviews will be held in Bristol, interested candidates should contact, without delay. 

REG HEATH ON: 021-236 3781 REF. NO. 77/9/25 

SPECIAUSrrCXDMRJTERRECIlUlTMENTlJn 

BIRMINGHAM 021-2363781 FREEPOST 

fteeposl, Equity arel Law House, 35-37 GreBl Charts* Street Queensway,BimiinghainB31!BR 

MANCHESTER 061-833 MM FREEPOST „ ' 

Freepost, Com Exchange Buildir^, Corporation Street, Man ches ter M4 8BD 

LONDON 01-9350671 FREEPOST 6 CjS£Z? lg 

Freepost 6, V02,BlandIord Street, London WlE 1 JZ Qf Association 


H.P.S.L. 


SURREY/SUSSEX 

PERMANENT 

I IJ M SYS 3 fi/’G JI'COBOI 

ANALYST PHOG L 

2 SYS. AN Al.S f. 

Plrase ring Jonn Lovojoy 
Ameisliam (02403) 22201 



ASSISTANT EDITOR 

To work on Systems I nlar na- 
tional, a monthly computer 
magazine with offices at 
Upper Norwood. The job 
entails technical writing using 
knowledge of computer 
science, electronics, systems 
analysis, design engineering, 
software, die., with an oppor- 
tunity to learn about publish- 
ing. in the first. Instance apply 
in writing to: The Editor, 
Systems international. 106 
i Church RoBd, London SE1 9 
2UB. Tel: 01-771 3614. 


PROGRAMMERS 

£ 1 50-E250 
per week 
U.K. and Europe 

Ring Penny on 
01-402 9355 


NEW 

SYSTEMS 


DISTRIBUTED 

MULTI-PROCESSOR SYSTEMS 

CMCs current development including its own intelligent terminal baaed system h*. 
created vacancies for systems programmers, technical support programme 
software evaluators and technical authors. 

Staff are required to develop, support and provide services for truly innovative 
state-of-the-art distributed processing systems for use as on-line data hue 
management information systems as well as data preparation systems. CMCT 
products require advanced telecommunication facilities to meat market needs. 
Although not essential it is desirable for applicants for all posts to have experience in 
basic software for key-to-disk systems, telecommunications, intelligent terminals, 
operating systems, real time systems or compilers. 

DEVELOPMENT PROGRAMMERS 

Senior programmers and programmers are required to work on the exdtingly new 

distributed multi-processor system. 

Our programmers are responsible for the design' and implementation ol'all system 
software, including operating systems, telecommunications, language compilsn 
and key-to-disk systems. 

TECIDilGAL SUPPORT 

Our Central Support Team for Key Processing has a senior vacancy . The team is 
required to act as technical advisers and assistants to the sales fores on pre- end 
post-sales. The job will involve advising on systems for prospective users, assisting 
the sales force on introduction of new products, trouble-shooting si problem sites, 
programming of demonstration packages and occasional work away from horns Ion 
few days at a time. 

Applicants must have experience in high-level language programming (preferably 
BASIC or COBOL) in a commercial environment. They should also have a flair for 
solving problems and communicating with Sales and Customers. 

A company car will be provided. 

SOFTWARE EVALUATORS 

The reliability of our software is an essentia, ingredient to the success of our products 
Our certification team of evaluators provide ihe assurance of that reliability. Senior 
posts desirably require a wide programming «. -penance in assembler and high-level 
languages but the qualities of being well-orgei ‘ted, thorough and responsible are 
essential. 

TECHNICAL AUTHORS „„ 

Authors for high-quality user documentation ranging from operating guides e, a 
manuals to comprehensive Reference Manuals for system analysts and manegBisiri 
required. Promotional literature and in-house support documentation ado to IM 
variety and interest of our authors' responsibilities. . 

A knowledge of Data Preparation or Mainframe oporation would be desirable « 
would experience of writing on other computer based systems. Our authors nave tne 
responsibility for controlling all aspects of the production of documents tram start to 
finish. 


ALL POSTS 


Competitive salaries Bra allied to the stimulus of working with smstl teams^MP**** 

In a lively working environment. These teams will, however, expect tram pp 
an expertise and onthusiasm to match their own. xharino bonu« 

An attractive salary commensurate with job demands as well as pro u )[w 
and company pension scheme are just some of tha benefits of working 
headquartors of this close-knit European company. . - ^ 

Telephone Hemal Hempstead 6 1 266. reverse tho charges, and as* 

TJiTra computer Machinery company Uttiltt 

L . 1 I L" Maxted Close, Hamol Hempstead, Hertfordshire P 

Telephone: 0442 81266. Telex: 826629. Cables: Compuco Heme ^ 


Manager- 

Computer Operations 


Herts c. £5,500 



Merck Sharp 8- Dohme is the largest manufacturer of ethical pharmaceuticals 
in the country. ' 

The company's computer operation uses a 96K IBM System 3 Model 16B 
disk/tape configuration with diskette input and line printer. The machine will 
be upgraded and on-line equipment introduced early in 197 8.The location is 
at the company’s UK headquarters in impressively modern offices at 
Hodcfesdon, Hertfordshire. 

A man or woman aged about 30 is required to take responsibility for all 
aspects of computer operations -mainframe, data control and data prepar- 
ation. He or she will have had at least three years in a senior computer 
operations positions. 

. His or her track record will demonstrate the maturity and experience required 
to motivate a staff of 10 people, establish schedules, promote arid maintain 
standards organise workflow and effectively liaise with bot(i ED.P development 
staff and user management. A knowledge of the IBM System 3/Model 15 
would be an Qbvious advantage. 

A salary of c. £5,600 is offered and company benefits include four weeks' 
holiday, free Life Assurance, contributory pension schdme and relocation expenses. 

Please write or telephone for an application forth and further details to the 
Personnel Manager.; 


MlSjD 


Flight Simulator 
Engineers 


Aberdeen 


British Airways Helicopters Limited 
have vacancies for lour Flight 
Simulator Engineers and one Flight 
Simulator Engineering Officer at 
their Aberdeen base. 

Duties will include maintenance, 
overhaul and development of an S6i 
Flight Simulator together with any 
additional helicopter simulators, link 
and procedure trainers acquired by 
the Company, plus . all associated 
visual flight attachments used for 
pilot training. 

Applicants, male or female, should 
have a recognised engineering 
apprenticeship or equivalent technical 
training to HNC (Electrical} stan- 
dard, end be free to . Commence 
employment in the last ; week of 


December. Previous simulator 

tion, which ." 
re-negon.ted, will b ', u , ,p p ||jiWf 

£ 3 886-£49 i 1 K 

shift pay and Uierd 

attractive fringe bbn^ fiC v enje ^d - 

inflation-proof P cn ^,jff\ 
holiday travel oPP D ^ ^.U foJP 
Pleaseapplyfor-ncpP^^i- 
from:. Jead..>o«J‘ 

Assistant, 

copters Ltd, wy. 

Sou*, 

Telephones 01-8064*^ : ; 


helicopters % 
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Manager — Programming £7,000 


Senior Programmer 
Programmers (3) 


C £5,000 
C £4,000 


Expanding Installation — 
N. W. London 


New opportunities occur with our client, a market leader in its specialised engineering field with excellent growth prospects Bnd an extremelv imDreseive 
“ p t?p ,h. C nnmn»n 0 u l^ - C0 _ u e led . "L 1 !?. i nn ?Y B * ion - , hBS le ? *° oe^Oral Queens Awards Industry. 


. .. . . , , — “ — — ruu|7ibu wan Louiuiiuai mMuvdiluri, mss lea to sBvurai u.u80n s Awards tb ndustrv 

in DP the company is expanding both hardware and software. The present IBM 3 7.0 /1 35 is likely to be replaced by a far more powerful machine. Recent extensions 
have been made to the present machine and Teleprocessing and Database software, with remote and shop floor terminal systems, is to be implemented. 


Programming Manager 


C £7,000 


Senior Programmer 


C £5,000 


Technical strengths and ability alone are not sufficient; the position requires a 
good man manager. Previous management or at least team leading or 
supervisory experience is required. The person appointed will be expected to be 
capable of formulating and implementing policy for the programming area 
including the investigation of new programming techniques and the definition 
of standards. Naturally a high level of technical expertise is also expected; the 
use of COBOL In a DOS /VS environment, familiarity with CICS/VS and DL/1 
and preferably ability with other languages such as ASSEMBLER and PL/ 1 . 


To be involved' in programming design, difficult technical areas and the 
supervision, encouragement and training of more junior programmers. It is 
anticipated that in excess of 3 years* experience in a DOS or DOS /VS 
environment wilj be necessary. Preferably th& successful applicants will have 
been involved with teleprocessing or database systems. 


Programmers (3) 


C £4,000 


At least 12 months' experience with COBOL, preferably on IBM 370 
mainframes. Applicants will be expected to have the ability to absorb training In 
more complex techniques such as teleprocessing, database and structured 
programming. 


The company offers competitive basic salaries, a bonus scheme, company pension scheme and other fringe benefits associated with a major organisation. There is a 
large car park and excellent public transport facilities. For further details write or telephone our CROYDON office quoting ref: CW56-7J. 


01-686 9693 (24 HOUR ANSAPHONE) | 061 236 2419 FAULKNER HOUSE 

19, PARK STREET CROYDON, CR9 ITN I FAULKNER STREET, MANCHESTER, Ml 4YD 
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OXFORD UNIVERSITY PRESS 


N.W. LONDON 


an common 78 bxford , University Press is one of the largest publishers in- the U.K. with over 20,000 book and music titles in print. Applications cover 
and five p-rc S ls of book P roduct| on, distribution and financial control, and text manipulation for computer typesetting. We use 1 1 2 K ICL 1 902 T 
and remnio n , rT 1 j ni ’ C j n JP utsrs ' Ws make 0x,Bnsive use of VDUs operating on-line and off-line as batch telecommunication terminals, locally 
but is terhnirS^ °. xford and Glasgow. We have VIDEMAC for interactive testing and source editing. The Systems and Programming Section is not large 
is technically adventurous; staff roles need to be flexible and skills development is encouraged. 9 


Senior Programmer 


(Around £ 5 , 500 ) ' 

a 

C^r ds a rn * nimur n of three years (ideally five) 
minkorrm. f 0me 0x P° sure t0 the 1 900- Any experience of 
teleioZnrt?' 8 ; cor "P“ter typesetting; rea!-time : or 
unicattons could be of particular interest. 



" (£ 4 , 600 -£ 5 , 000 ). 


At least twelve months' experience of compiling and 
debugging programs in COBOL is necessary. Commencing 
salary for two/three years- experience will be around 
£ 4800 .- Vi-'-;- ::V'VT\ 


In addition to usual benefits such as twenty 'days* holiday arid pension /life assurance' aSherne,;. hours- : 'are'- ^^dh'a>flixtl.ihb ba8ls/ - V 


lunches are inexpensive and so are books. Sma tt offic^ block;'. pleasant rview^ and plenty-dfv parking spacei buses. and TubQB '. I 

nearby, and there is quick acc^ tp the lyii, North p'iiculbrfta ; | 

,. v; , ' . J:”-.* j . f '! j \ ,{• 1 f L--v I : 

Telephone . System* ^ jind Programming MonageW : -^ohritJ pip.'; 0.1-450, 8080 -f br.>fMrth$r r d«}tall^.-;OT. r wkm r v? K 
Personnel Manager, Oxford . University .frees, -•/ i ^ ' iW ^ )■ : '• 

.4 J-.; .A • -j-**-. - • y /■* < : A-; ^ *i la L- ■. ; •*» * ,s ».*r • j I; h»-j ^ 
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to those engaged in the subtle arts of 



You are cordially invited to participate in 



Those desirous of obtaining a pecuniary advantage and prospects of 
advancement 

**«■- bnmiid tint mil -■» 


to present themselves at Room 3122/3124 
on the third floor of the 




at any time between 9.00 am in the morning and 8.00 pm in the evening, 
on the 4th, 5th and 6th of October on the occaslpn of Datafair. 



should prior commitments necessitate your absence, you are invited ' 
to make telephonic communication with Mr J. \faltee on Chelmsford 67111 


ANALYST/ 

PROGRAMMER 

, . salary £6000-£6000 
+ COMPANY CAR 

Join a dynamic Midlands Company marketing DEC and 
other minicomputers on a turnkey basis. ' 

‘Wb .seek to recruit □ person with considerable 
experience in commercial applications. Pro-Sales work is 
ah Important part of the Job ■ some experience or this, 
or plenty of enthusiasm, will Be heeded. 

.We provide- a company car, pension, insurance and 
bonus scheme. 

For t ho Job Specification, contact Andrew Reeves,’ 
Managing Director, Q 21 -235 5234. (2 p.m.-7 p.m.) 

' ,T I i r ' ” I 


We would like to apologi- 
se to our readers qnd 
Anglian D.P. Services 
Ltd., and East Anglian 
Systems Ltd. for any 
misunderstanding caused 
.when in our issue of 
September 22 we produc- 
ed the advertisement . for 
East Anglian . Systems 
Lihrilfed! with the incorrect 
border, Artwork. We'wquld 
like to state that in ho’way 
are the companies related: 


Due to rapid expansion, this internationally-known mini-computer 
manufacturer wishes to fill the following positions in the post- 
sales department: 

• SOFTWARE SPECIALISTS 

to install and support the full range of operating systems, 
communication packages and languages for the Company’s 
16-bit and 32-bit equipment. 

• TECHNICAL PROJECT MANAGERS 

to work on certain large contracts which we have recently 
secured. The work will invplve the control of all communica- 
tion between INTERDATA and the clients, all technical 
liaison and, in certain cases, the support of special software 
packages 'developed by INTERDATA. 

The posts will be based at the Company’s offices in Slough and 
will involve some travel in the UK and occasional visits to the 

usa; 

One of the Technical Project Managers will also work for extended 
periods at the clients’ sites in Europe. 

The salaries for these posts will be around £6000 plus a Company 
egr and the usual range of benefits. 

We are particularly interested in hearing from people who have 
previously worked on INTERDATA equipment, nevertheless 
suitably qualified applicants will be considered. 

Send CV, or write for details and application form to: 

Dr. C.T. Morse, INTERDATA LIMITED 


INTERDATA LIMITED 

227 Bath Road Slough SL1 4AX 

Telephone Slough 34511 



EAST HAMPSHIRE 
DISTRICT COUNCIL 

ANALYST/ 

PROGRAMMER 

£3,861 -£4,21 4 
inclusive 

Applications are invited from 
persons with suitable expe- 
rience in the area of system 
analysis and/or COBOL. 

The present installation con- 
sists of a Honeywell 2020 
with disks end tapes operating 
under Modi. MSR. Assistance 
will be given in appropriate 
cases towards removal and 
disturbance expenses. Hous- 
ing accommodation may be 
provided. 

Detailed applications by 1 7th 
October, 1977 to Chief 
Financial Officer. East Hamp- 
shire District Council, Penns 
Place, Durford Road, Peters- 
field. Hampshire GU31 4EX. 



A very successful manufacturer of Computer Terminals 

is seeking a 


FIELD SUPPORT 
ENGINEERING MANAGER 
c. 7,500 plus car 


Applicants, aged up to 40, must be qualified electronic^ 
engineers with experience of managing the servicing an 
installing of computer equipment. A proven ability m nia 
aging personnel and effectively controlling and forecas 
inventory is of prime importance. 

Location —Thames Valley. 

Please send full details, mentioning reference YN, to : 

Executive Dynamics 

23a High Street, Hemel Hempstead, Herts. ^ 

This vacancy is open to male and female applicants. deal 

treated In strict confidence, and no details will be pass 

without prior permission. ^ 


DATA CONTROL SUPEnVi 

Acation: ESSEX s * l8 ' v: (j ^ 

Our cllpnt isa major U.K. company with a substantial I n vbb t men 1 1 ? * j n 9 

■ Current- hardware consists of IBM 370 equipment w |tn . -v .■*>. 


facilities. 


Recent restructuring of their Operations department has kribwledff®.?! 
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Nolton 

Communications 

Limited 


Radio Telephone Area Sales Managers 


Nolton Communications Limited wish to appoint 
top class Area Sales Managers to operate in defined 
territories within the United Kingdom. 

The people we are seeking will ideally have spent a 
number of years successfully selling communica- 
tions equipment to Industrial, Commercial and Fuel 
and Power markets The y should additionally be 


(Male/Female) 


self-motivating, hard working and keen to progress. 
Remuneration is by a competitive basic salary plus 
commission (approx £9,000 p.a.) and a company 
car is provided. If you are interested in joining a 
rapidly expanding broadly based Communications 
Company with tremendous potential, please write or 
telephone: JANET FITCH Waltham Cross 33555. 


Fieldings Road.Cheshunt, Waltham Cross,Hertfordshire,EN8 9TX Telephone: Waltham Cross 33555 


Our client is a major UK based company serving world-wide markets for processor 
and microprocessor-based systems. 

Present and future expansion of these activities offers opportunities for self-starting 
hardware and software personnel at all levels. 

Microprocessor-based 
Commercial Systems 

Applications will be welcomed from software designers, systems and applications programmers, 
with backgrounds in any of the following fields whether In main frame, mini or micro-computer 
environments. 

Assembly level language programming File processing Systems software 
Communications protocols Structured high level language programming 

Processor 
Systems Engineers 

Applicants should be hardware designers with experience of development through to volume 
production In any of the following fields. 

Fast random logic Central Processors Micro/mini computer interfaces 

Data communications systems 

The company is conveniently located in rural England with attractive housing costs. 

Competitive negotiable salaries will reflect the high calibre of the staff required. Relocation expenses 
and normal large company benefits will be offered. 


ii 




PERSONNEL ADVERTISING LIMITED 

Please write briefly in the first Instance to David Macmillan, Personnel Advertising 
Limited, 22 Red Lion Street, London WCtR 4PX. Plonse spoclfy any companies to 
which your tetter should not be sent and quote ref. GRS 433. 


I 


Stone Executive 


EMfifl : E6COQ + 

3 years COBOL, + some FOR- 
TRAN .-. POP 1 1 /40 view 
lo Analysis — ,owh project re- 
sponsibility v . shortly — 
ANALYSTS vacancies also! ' • .' 

(ref, . 3954) 


PRO! 

W, LONDON 


£5000 


1_L0NDQN 


£4000 


Min. 2 yrs exp. IBM COBOL + 
DOS — Interesting pos. assist- 
ing CHIEF PROG. — Must ve 
seif-motivated. . (ref. 3914) 




Exc. opp. for SNR. OPP. to 
become S/LDR - Must have 

DOS / V<5 1 8 mth8< ° XPl IBM 
UOS/VS. (ref 3851) 


f, LON DON 

ANALYST . 

Must have at least 3 yrs. solid 
exp. — ability to liaise with 
Senior management + (ech. 
staff. (ref- 3868) 


SNR . PRO G. 

SURREY to £8200 

Min. 3 yrs. exp. COBOL with 
sound 1 900 b'ground — 

bureau environment 

(ref. 3836) 


SIEMENS 


In Miinchen 

Technische 

Autoren/Obersetzer 

FiirAnwendersoftware 


SIEMENS, einesdarfdhrendan Elektro-Untemehmen der Walt, arbeitet 
seit Dahren erfolgrelch auf dem Gebiet der EDV mil dem System 7000. 
ZurSicherung undErweitewngunsererintematlonalen Mflricte 
erstellen wir komplexe Dv-Systeme zur Lfisung belriebswirt- 
schaftlicher und technischer Problems. 

Die Internationalisierung unsererAnwendersoftware erfordert, daft in 
engerZusammenarbeitmitdendeutschsprachlgan Produkt- und 
VertahrenskennemengCBche Manuals (User’s Guide, Programmer's 
Guide) eratellt warden. 

Eine weitere Aufgabe 1st as, die deutschen Ausgabetexle und 
Fehlermeldungen insengdsche zu ubertragen, 

Zur BewBItigungdieseranaprochavollon Aufgaben soilten Sle 
f olgende Vorausaetzungon mltbringen: 

-sohrgute KenntnlssederdBUtschon Sproche 

- betrlebswlrtschaftilche Oder technische Konntnlaauund 
Frfnhrungen aul einem der folgondon Gobiete: 

-Fertlgungssteuerung/Lagerhaltung 
-Auftragsabwlcklung/Rechnungswesen 
-technische Software (8au- und Vermesaungswesen, 

-Plan ungs- und Operation Research-Software 
- Bank-ZVersIcheningswesen. 

- Da die Arbelten in erfger Zusamm enarbelt erfotflen, istes 
notwendig, daB Sle bereft und in der Lags alnd Jnnerhalb elnea 
Teams Ihre Aufgaben wahrzunchmen. 

Ihr Arbeitspla tz wird in Miinchen sain, einer Stadt mit angenehmem 
Klima Im Alpenvorland galagen. 

Ihre Kurzbewerbung in deutscher Spracha erbittan wir unter Nummer 
HB 178 an die 

SIEMENS AG, Hauptatelle HI r Bower bungen, Hofmann atr a Ita 51, 
Postfach, D-BOOO MOnohen 70, WEST GERMANY 


0206-61261 


COPE ALLMAN 
INTERNATIONAL LTD. 

LEISURE DIVISION 
NOTTINGHAM 

PROJECT LEADERS 

j^plemen^ule* com P ut * r professionals to. 

l Wems assoclatad nUnfl , 8nd manufacturing 

» w ^ ® implex manufacturing company. 

^'e^^rtheTSth'?^! 'commercial systems is 

Rbiigh, N knowiedga of RpQ || and or COBOL. 

JjMiiBficS. r *an < r i, |he ° ebl FuJ ,e 7 1lon * ,fa 10 Blx yB8r *’ Fcmputer 
^^ornant it mandatoJy * ° comrnunlo a» " with : (Dp 

j , • ** 

air ? he u^baS^- 

giving curricuiufn vi'a. to, : 

;• u — j .A-B. Clayton , . , 1 


holt-saunders 

Eastbourne 


Applications from suitably qualified people are' Invited for 
the following position. We are an expanding. Publishing 
Company with.en ICL System 1 0 computer Installatiop. 

ANALYST/PROGRAMMER 

: .-v • Salary c. £4,500 p-a, ; •= • - 

Applicants should have at least ^ 2 ; yeara ,| sysien!i8 and ■. 
programming experience Using Assemblers. not necessarily :, 
on me System 10 but preferably on mjnl computers .using , 
VDUs for data input. YOU should pbsse?a pertonSl qualities • 
which will makes positive contribution -to ;ia srnallDalB- 


Challenging E.D.P. 
Opportunities 

in 

ONTARIO -CANADA 

B o haven tu re Design & Programming Ltd is one of Canada's 
leading Data Processing Consulting Companies, employing over 
1 00 professionals In Toronto, Montreal and Ottawa. The demand 
for ou.r services in the ; rapidly expanding Canadian ED. P.. 
Industry has created several new openingsfor , 
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Develop with us 


TRIAD Computing Systems Limited 


Guildford 


Programmers up to £5,000 
Senior Programmers up to £6,000 


TRIAD continues to expand. Our London operation has been growing larger. We are now starting our first out-of-London 
operation in Guildford which will be managed by Dr. Keith McKenzie. We are therefore looking for high quality people to form 

a nucleus for this group. We also require more people to be based in our London office. 

We have already made our name in minicomputer systems. We are also building up a solid business in microprocessor 
systems - hardware and software - primarily in industrial automation. Our European involvement is growing profitably. Less 
headline catching is our continuing work in commercial systems, mainframe program development, hardware selection and 
high level consultancy. 


The European Development Group of DATA 100 is continuing its expansion 
plans to take on a significant poition of software development for the world wide 
market. 

We are cuirently seeking PROGRAMMERS and SENIOR PROGRAMMERS to 
work in the development and product testing of system software for a variety of 
applications including On-Line File Management, Data Entry Systems, Stand 
Alone Processing and Remote Job Entry. 

Candidates should preferably have experience at assembly language level with a 
mini, micro or VRC manufacturer and be keen to work in a demanding • 
environment. Generous salaries will be paid to suitably qualified candidates, 
together with relocation benefits where appropriate. There are opportunities for 
travel to the U.S. and Europe. 

We also have vacancies for JUNIOR PROGRAMMERS up to £4,000. 

If you feel that you liave the ability to make a significant contribution to the 
future development of this company, please telephone or write for an application 
form (quoting ref. EC9) to: . 


GUILDFORD 


'The Personnel Manager, 
DATA 100 Ltd., Maxted Close, 


Hemel Hempstead, Herts HP2 7LD. 


Telephone Hemel Hempstead 61281. 


DATA lOO 



FREELANCE OPPORTUNITIES 


CONTRACT/FREELANCE REQUIREMENTS 


COBOL PROGRAMMERS -MIDLANDS -Cl 1 JO (140 i< vv 
AS5SMBlEn PROGRAMMERS -CICS -MIDLANDS - 1 l JO 1 1 50 p « 
ASSEMBLER CICS-ANAL.S1 PROGRAMMERS -SURREY -10 L *00 *• w 
COBOL PROGRAMMERS -SURREY -TOUMfpw 
IMS APPLICATIONS -SOUTH IAS! • TO t I BO p 
OS COBOL -WES! COUMR\-TOlUjnr." 

IMS ANALYSTS S. PROGRAMMERS - NUMEROUS U ►. -TOl.'OOp w 


GEORGE III -SOU WARE DEVELOPMENT -LONDON - 10 l JUO p * 

COBOL PROGS MIDLANDS -10 LI 60 p vw 

VMEB EXPERIENCE -MIDLANDS I SOU IH TOlllOp«v 

fortran -Midlands & spurn -tom so * 


■SH 


C i i|1m ill. inis LU* 


POP 'II -HAMPSHIRE COASI -10 £160 v v. 

HONEYWELL Lflfl -LONDON-NUMEROUS -10 £130 p-w. 

DEC ENGINEER IMJWAlI YEAR CON TRAC I TOGO UN ACCOMPANIED! 


COBOL* PLAN PROGS -N IQNQON -10 E 1 60 p w 
COBOL PLAN PROGS -HAMP5 - TO 1 *70 p «• 
OPERATORS -NEW RANGE MIDLANDS -TOtHOpw 


HONEYWELL L60 COBOL IDS OR IDS USE FUl -MIDLANDS - 10 l * SO p w 
HONEYWELL LEVEL BB IDS— NORTH WEST & NORTH 
HONEYWELL LEVEL 86 ANALYSTS I0S OR TDS -NORTH -WE ST 6 NORTH 
HONEYWELL LEVEL 68<TPERAIIONS MANAGEH -NORIM WE51 
HONEYWELL SIANDARDS DEVELOPMENT NOMII WESl 
APPLICATIONS SYSTEMS -SENIOR CONSUL IAN IS -NORTH WESl 
PROJECT MANAOERS-NORTIIWEST 


EMS Coiwilianis lid 
6 1-5 J L oner Sww 

NewciwUc unck'i Lyme 

SmHs ST* 2RS 
Telephone 0782 6?3bG5 
(10 linos) 


Royisiur NOW' 


International EDP 
Auditor 


We are seeking 

—an EDP Professional with basic accounting know- 
ledge to join our EDP Auditing Group on assign- 
ments that cover all EDP aspects of Mobil's 
world- wide petToleum and chemical operations. 
The work Involves; 

—review of Systems end Data Processing Installa- 
tions, appraisal of internal controls and operating 
procedures of oamputer systems, discussion of 
findings end recommendations with Senior Man- 
agement, culminating in submission of reports 
which' must be clear and concise. Other duties’ 
Include advising non EDP auditors on implemen- 
tation of computer audit and retrieval programmes. 
High standards of performance are expected and 
the ability to communicate effectively at all man- 
agement levels is essential, 

Candidates must be; 

—Male or female, preferably aged 25-36 with at 
least four years experience with large ecele com- 
puter equipment end mini- computers ; experienced 
in systems analysis, programming, project man- 
agement and computer operations ; . preferably 
holding university degree. Although a professional 
accounting, qualification' is not essential, some 
- experience and training in accounting (s nacessary.- 
— single or married without children. 


The aaslgnmente would be : 

—particularly attractive because of the extensive 
world-wide travel involved. 

—almost exclusively outside the UK, entailing con- 
tinuous living .abroad and travelling between 
locations. 

—more competently completed with a knovy ledge of 
■ French, German or Spanish. 

—most helpful in providing the Incumbent wjth 
management EDP auditing experience for further 
career progression In EDP or financial management 
with this world-wide, fully Integrated oil company 
either In the U K or abroad. . ■ 


We offer j' 

—attractive salary package (which includes' tax free 
overseas premium) plus f.gll accommodation and 
. living expenses (including spouse), life assurance, 
pension end dependants .benefit; scheme, home 
leave: 


PLYMOUTH 

POLYTECHNIC 


, School of ElactrioiJ Engtoairlng 

RESEARCH ASSISTANTS 


B iNss ki MW (rta aiRatly uiMU 
loil apian h i P*T*Wi far IN poll 
a Rnnrib u AtMlr 


cotmrm-wato oembw maskers 


senior 

programmer 

analyst 


Hi mink li umutiI b« BriHU'1 Rim 
iMiitra if ndR iKortb) tiM M WI 
twuam to u fagsriei eewf tii 
Mil Smii rn in fade HJiUnertJM *M 
WnMil UMiWei n i flrtul sAnwlei- 


£4,000+ and a car 

Manchester 


WoMtl npvWoi n i flrful simlei. 

ifti nccutfil maui toll cmUw uhUi| 
nt ■ eofaiUr MSn bI up«i 
mufti srsanu 


OWTOttR ASSISTED UMMMB TECH- 
NIQUES m HJflTMCAl UMINEEUM 
EWCATlWi 


Please write giving Retails of qualifications, ex- 
perience. age and current salary, or telephone: 

W, S. Buchanan, Mobil Oil Company Limited, 


54/80 Victor ^Street,' London SW1 E 6QB. 
01 *628 9777. / ; m m « u 


...if' 


<•••'- • 1 ,'i~ ri 



lU 


If 

'9 

p 

Ul 

Ul 

lie 

m 

Mil 








Early project work will 
include: 


database development 

text handling 

linguistic 

programming 

control and 
application software 
for mini and 
microcomputers 


THE COMPANY 

Continuing requirements include: 

- commercial systems 
designers 

up to £6,500 

- experienced project 
leaders 

up to £6,500 

- competent programmers 
willing to exploit their 
talents in a structured 
environment 

up to £4,500 

- specialist consultants 
in appropriate areas 

up to £7,000 


THE BENEFITS- 


What we are offering is: 


-challenging work 

- relevant training 

- early responsibility 

- bonus 

- travel loans 


Write, or ring: Erwin Schneider 

TRIAD Computing Systems Limited, 1 Dorset Buildings, Salisbury Square, London EC4Y 8ES. 01 >353 6323 
Associated Operations in Belgium, France, Germany, Italy and Switzerland 


‘Oiii^j i i s * 


Wehave outstanding opportunities tor Fortran Programmers, 
"■m a background in any of the following: 

SSSSSST" ENGINEERING 

npfBATin. 1 « PETROCHEMICALS 

DERATIONS RESEARCH FINANCIAL APPLICATIONS 


It sometime* fails lika «he big two' am taking ©vat Expae tally when van'™ galling 
experience on another machine. Eepedally when iha machina l flna. but ih»|ob ian'i. 


experience on another machine. Especially when iha machina l tlna. bui the lob Im'i. 
Daiaacana can halp you Wive oot vacandai on ovary machine you can Ihlnk ol. apart 
from IBM and JCL. And rhey’iB ill good onn Becauaa we Ilka to think the* onca v*o’ vo 
Found you a [ob. wo won't tee you again - far a king, long lima. 

Horn am JuH a low ol iha vacant is* on our Ibta. II you don’t mb one to lull you. ghra u» a 


ring anyway. 
TODAYI 


Sctun.« nlS j^ C * uc * 0 Software houses, manu- 

re and international engineering organisations. 

F0R furt her details CONTACT US NOW. 

Datascene Limited 01-439 7871 

24-hour answering service 

pao 73 Regent Street, London W 1 R 7 FB 


HONEYWELL 

HONEYWEU 

HONEYWELL 

UNIVAC 

UNIVAC 

BURROUGHS 

NCR 

POP 


W LONDON 
C. LONDON 
HERTS 
C. LONDON 
W. LONDON 
SURREY 
C. LONDON 
C. LONDON 


Wo’re looking lor Analysts to work in a highly aVmulailno environment whare 
personality msttan almost as much as ability. 

The company concerned runs on IBM 370/146 undar O/S and are currently 
davatoplng an IM8 aysum. 

They need poople with at laaet one yaar’a allied experience on medium to targe 
IBM or 1CL system*, with a good knowledge ol COBOL or PLI . Dumb a to 
axparlanca would be a considerable advantage, but to not onentlal. 

You’ll anjoy a range ol ’(jig company’ banelltaand solid career prospects. Salary 
It not a limiting factor lor the right people. 


FOR FURTHER DETAILS CONTACT US NOW. 

Datascene Limited 01 -43d 7871 

Sceptre House , 24 -hour aoewenng service 

169-173 Regent Street, London W1R 7FB 


FOR FURTHER DETAILS CONTACT US NOW. 


Datascene Limited 01-439 7871 

Sceptre House 24-hour answering service 

169-1 7 3, Regent Street, London W1R 7FB 


BATCH. K5&? 5 rn u'p! ofwl,on fl® of working REAL' 
gj' ASE ‘ "COMMUNICATIONS ayitemi. row b A*, time for 

conaultancy users, retells™, bankers 


Just to show (hat vya'ra not bli&ed, we've got qutee tok vacBnc/at Oq IBM Rod 
ICL machines too; for Junior and 8enk>r Opera tori. In.fadL we haven’t' go* 
enough room to list them all. S,o ring usanyy/eV H your partloufof fob or the area 
you want lo work In doyan’t appear Mow. 


This, nlus hji^,.„ U L Hny ha / d . WBr ? experience would be niorb 
*1- p LI or RPQ r( vvUI*Qu»rfln?on^ to 2 V“ w of «Hh«r 

to**- . .’’ • 


IBM OS -C. 

IBM : .-DOS'.' C. 
IBM DOS ■ C. 

ICL MAN . CT 

ICL 0111' W 

ICL . Oil ... . C. 


C. LONDON 
C. .OND0M 
C. ohdOn 


OPtRATOB-L ’• 1yr> 
SNR. OPERATOR 2 yre. r 


OPERATOR 2 yre. £3860 ; 

.operator;, a mths, ; , moo r 


cifv I JNR. OPERATOR" 8 mthi. £3400 ’. 
W. LONDON SNR. OPERATOR: 2 yrs'.’- . £3800 " ’ . 

C. LONOpN •’ OPERATOR'- ; ;- ■ 1 yr. ■ . £3600 .; ; 


Sr!f! cene limited 
» House , • 


ftjh FURTfftft^ ^briXiLs contain us ;• : -’.v'j w 


airnite^ 01^0^87^ 

rj ' 24-hoUt answering 'Sgrviifcp. 

2^ent Street, Lpn don-VV 


Qatisceh.e: Limited; Ml . .. 
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■360/370 COBOL or similar back ground 


Exciting opportunity to spend 1-2 years in America with the technical staff of 
BLUE CROSS BLUE SHIELD. Relocation expenses and round-trip air fare paid. 

We are the largest U.S. Health Insurance Organisation, and we have duel 
370/1 68's with 450 on-line CRTs. We Bre involved in an array of 
sophisticated real-time applications, assuring you of excellent experience end 
training during your stay with us. We offer competitive salaries based on U.S. 
rates. 

To schedule a confidential interview with our senior management, write 
immediately to our representative M. STARR, ROYAL LANCASTER HOTEL, 
UNCASTER TERRACE. LONDON W2 2TY, or telephone Mr. Starr at 01-262 
6737 beginning October 3rd. 

LONDON INTERVIEWS OCTOBER 10-13 
Expenses reimbursed 




m 


GRAMMERS - MOVE INTO 
SYSTEMS ANALYSIS 




YOU 


2 fc havo 3-plus years’ experience in IBM COBOL oi a«*, w 
* 1* programming, wuh a knowledge of OS JCL 

want jo extend your skills mio systems analysis and a«! gn 

FREEP08T, 

JoaJalna, 

Rat. C1S4A Paroonriel & Training Dept. 

British Aircraft Corporation. 

Guided Weapons Division, 

Stevenage, Herts. SGI 2DA. 

Telephone Stevenage 2422. Ext. 2B08 


British Aircraft Corpora lion, a BRiTJSH AEJROSRACE company 


^need EXPERIENCED PROGRAMMERS who have the potential 
T* to train as sysiemB analysts. 

* are an expanding company producing defence systems tor 
4* home and export markets. 

^operate a dual IBM 370/158 environment with 70 + on-line 
•Ptorminals supported by IMS DB/DC. 

kj^are committed to a 6-year programme of new on-line database 
*T* system development. 

We offer attractive salaries and conditions appropriate to a 
major company. Opportunities (or advancement are excellent. 
Relocation assistance is available where appropriate. 

For further information and an application form. 

please telephone or write to:— 



itj piitp rffgpp om |rrva 





occ computer personnel limited 


/gy cr Ap An The Scarab Computer Services Bureau started life as a wholly owned subsidiary 
w d oftheSGB Group of companies in March, 1977. The SGB Group, with a 

* LUMrU I tK turnover of £70m, has decided to diversify into the fast expanding computer 
in SERVICES services business and to promote a profitable bureau operation whilst 
SScLTD simultaneously meeting its own data processing needs. Several high calibre 

systems analysts and programmers are now required to develop a variety of 
Commercial systems. Analysts and programmers work in closely knit teams 
from initial design through to implementation and support. There are good 
Mi Ip hflm prospects for programmers either to move into systems analysis or into more 

IVIIILIIatll senior technical positions. 


Mitcham 


Now Bureau 
using B67D0 with TP & 
DB applications 


Project Leader 
Systems Analysts 

£5,500-£7,000 

Suitable candidates forthbse positions should have a minimum of 4 years' 
experience of commercial systems and preferably a programming 
background. Additional supervisory experience would be particularly 
relevant in order to fill the project leadership position and to justify the upper 
limit of the salary range. 

Ref; 728A/CW 


Senior Programmers 
Programmers 

£4,000-£5,500 

Cobol on ANY hardware required 

Programmers are required at various levels to work on a number of 
development projects. On-line development is used extensively 
as are data base techniques. Candidates shouid have at least 3 
years' Cobol programming experience on any large mainframe. 

A knowledge of systems techniques and data base would be useful. 

Ref: 7288/CW 

These are unusual opportunities since they give candidates the chance to 
become involved in setting up a new venture, at the same time, offering the 
security of a sizeable and successful' commercial group. > 


To apply for these positions, or for further In formation, please write or phone miking for Neville John . . 
Day: 01-342 3366. Evening*: Farnbnrough, Kent (66) S2017. If you are Intonated but you are nofaitre 
If your experience fa appropriate, phase ring for an Informs! discussion or Interview. 

Interviews outfldo normal office hour* con be arranged If more convenient. , , r 


m 


Members of 
Computing. 
Services 
Association 


Computer 

Specialists 

Tehran 

Iran Air wishes to recruit systems and programming 
staff to join teams working on commercial and 
technical development in a data base environm#nL By 
the end of 1 977 the configuration will Include b dual 
370/1 68 Installation with 1 4 1 BM 3340's and 180 
display terminals. The work will provide challenge and 
opportunities. 

The main requirements are: 

Applications Programmers 

2 years in COBOL or PL/1 

Systems Programmers 

4years In OS and Assembler 

Senior Software 
Programmer 

5 years in OS/Assemblar 8t Tele pro cessing 

Computer Operator / 
Project Supervisors 

6 years' experience with at least 3 yaai* systarrn 
analysis 

Systems Analysts 

2 years In commercial applications 

Iran Air offers: 

♦Highly competitive tax free salary 
♦Good living conditions and excolant school* wi 
free tuition for up to 4 children under 1 9 years 

♦Airline travel privileges. 

Please write with career and pers° na l resume, con^ 
addreas, telephone number and a rece p 9 ^ 

specifying position «PP |iad *J r ' ^ oAhone- 01 -491 
Air, 73 Piccadilly, London. W.l.Talophons. 

3066, 

Closing date: October 1 2. 





PL1 PROG. 

London Bank 
Mortgage & Bonus 
’ a. £4300 p.a. 


Phono 01-439 6481 
(24 hour*) 
LTFECTIA GRAVIS 
Por»onnol Consultant* 



Phono 01-439 6481 
(24 hour*) 
F.PPECTI A GRAVIS 
Por»onnol Conf.uttnnt* 
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-more assignments available, and many of them exclusive to us 

-higher rates of pay — senior ops up to £1 25 p.w. — and expenses where appropriate 

-wider range of clients and variety of hardware and software 

-better choice of contract— from one shift to one year, and better career prospects 




JV'f U U VnU O o o 0 O '.■* OPOOOOO? 1/ 
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We're building on our good name, and expanding fast. And remember we're part of the VLI group— who put contract pro- 
gramming on the map with Computer People Contracts. Contract operating is our specialised field at CoOperators — we under- 
stand it and we're bringing professionalism to it. 

Mind you, it helps to have V Li's 650 clients to call on, and to be able to carve out a career path for our operators with the help 
of Computer People (the recruitment consultancy — in the next offices in VLI House). 

We're looking for really good contract operators for our assignments in London and the Home Counties. 




^ [ft) Ml 


WE HEIffi 


Dozens of IBM 370 Operators 
ICL 2903 & ICL 2970 Operators 


H2000 0S2000 Operators 
H60 Series GCOS Operators 


t^™r r6C|UirementS are ^ ooc *' n 9 ‘ n ever y so even Y our experience is not covered above, we'll probably need you 

And we have a large number of long-term requirements which can be filled by operators who are currently in permanent work 
but would like to go contract. . 

Or if your current contract doesn't expire for some time, contact us now- so we can; schedule you In and -sign you up for an 
ssignment with CoOperators next time. . / .' • * • ; , 

Ring Isobel at CoOperators without delay. ■ > : 


get o 


■. / 
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Telephone today for immediate computer 
searches against all your outstanding require- 
ments. E.M,S. offer the largest international 
data bank of candidates available world wide. 
For the most professional, sophisticated Recruit- 
ment Consultancy, E.IVIS. stand supreme, E.M.S. 

1 get results! Select from thousands of candidates 
on our files. Telephone or write for us to resolve 
all those outstanding recruitment problems, All 
leading D.P, users use E.M.S., You probably do also 
—but now, please note the sophisticated additional 




services available 


EMS GROUP SERVICES 

Low cost advertising 
facilities 

Pre-interviewing and shortlisting 
facilities ■/;. ■ . 

* Client Interi/ievying facilities - 
Birmingham - Newcastle (Staffs.) 

* S y $ t e m s ; P r o g r a n t m i n g and 

OperatiOQs 5orVic(!S - ■ 

4 TraThlng/bonferetice Facilities 
(Birmingham Data Centre! 

Bureau & Time SharingServicos 

All machines 
Turnkey Systems 
** Software - Applications 
Packages 

* Facilities Management 


50 COBOL PROGRAMMERS-TOTAL UK COVERAGE. ALL HARDWARE 


Opportunities axial throughout tha group u work on IBM. Honoywall. (CL and Univac hardware Applications vary widely but can be axpactad 10 
include Accountancy ledger Synemi. Production /Stack Control. Saroi Order Pracaielng end lubndiary anetyila tllet. ProducUun Planning. 


ICL 1900 PROGRAMMERS 
Preston To £5000 


ICL Analysts 
Essex 


To £5<W 


Wanthouilng I riven lory &yiuim« end Distribution. 


. EMS In addition have 


ihree Iri taljailorw •rxarpoTBlirto both Honeywell and I Cl hardwara. At ptiMnl, lha group b enraged hi a muliknllllon pound Invetiment plan to 
■Muraconilnuad group growth lowirdx both national and International market eonmrrty. Weorfar ■ vary wide range of group opponuntlios wdh 


round career devetopment appoiiuruini end laphbtlcend new product training during 1 978 far luture turnkey ■veteme or Oslo Cunbe 
Involvement. Wo envlrago all Candida let being highly motive led. having a leeionabla educational attainment with good communication ability 
and a ilaxibio approach towanfe goad company rnlatlone with a marked eegnneaa to be able to mala ■ perianal contribution toward* enisling 
group growth and onhancing our growing reputation. In return, wo off or good ulailai with attractive revlows. early promotion opportunities and 
an employer with agiowdi record second to none In Europe. Back a winner with your caraai 
Consultant; Dartfi Fifty, Mail Bradley, John Wood. 


i. In return, wo offar good salailei with attractive revlowa. early promotion opportunltioe and 
Europe. Beck a winner wrlh your cartel 


We urgently require COBOL Piogrammeia lor a bureau lo work on u 
wider range ol commerdol applications Including Accounting. Soles 
Order. Proceatlng. Slock Rocording. etc Condidntw with anything 
Irani 1 3 months' experience upwards, will be conudoiud Contact us 
urgently for Interviews neat week at tho clloni file end lorwnrd tho 
attached application (arm today. 

ConalrlUnt Selina Mills 


LuOOA ...... irL 1(00 i»w''- 

A no lysis n.nat J! oh* ' ' pocl^' 

o.ooiinnto nnd Imvo woikud In ■ manu act "8 ,«w»{ * 


o.ponnnco nnd Imvo woikud in a minu nr p aw*. - 
environinaut with » medium to l erga grow . 
coinpte. pinihir-liim schodiilina ® , ^pjn, 

ilnrk cunttnl ■•ovoluienanl «*• J™ 

HHucatlon assrslnncu will bo roniwaraa 
Cumiiliant John Wood 


30+ COBOL 
PROGRAMMERS 
LIVERPOOL & MERSEYSIDE 

TO £6,000 


Banking Analysts 
Middlesex 


c£6000+ 


IBM Programmers 


EMS urgently require a lerga. irroaMing quantity ol COBOL 
Piogrammara to auppan editing consulting commilmenU within this 


region Retraining lo new hardware will be given where appropriate oa 
will both nwd»C« packagi and inftwara training. Wo olfarlKilHial lo 


This lepraaenu an crutl tending opportunity lor soundly experienced 
banking Analysts to Join a major international manufacturer, set bring 
with development ol supporting busmens eyatema In a pro or 
post sales situation We swings tha auccasaful candidate being able- 
to function wllh the minimum ol supervision and maintain ■ 


To £4500 


wvl both apacMiil package and loitwara training, we oneriacimiaa to 
work In large Ineiiiloiions handling such ippTlceliona as Database 
Development. Financial end Stock Recording, Distribution System*. 
S tin Order Proceatlng. Accounting Ledgers, eta. Equally, ascellent 
prospansoiritt for Tatar regiopal travel (wocadon aialatann piovldad 


pratasional. affkwnt Image at all limas. eapedally sa whan involved 
in direct client lupport roles. Futuitotic banking ly flams davolopmanli 
an in hand, offering the autteuful cancRdata a unique exporianee.ot 
hrturiatlc banking ayitema procedure*. 

Conoultoni: John Wood. 


j Our clients requite a number .of additional Pragrommara and 
Progratnmer/Analyfii lo work Injlmall projaci roann split, each leant 
1 1 50*i development. 50(6 ma/menartee Protects qontuttUy are 
J commercial batch work. Payroll. Account*. Sales. Stores, otc. 
J language axparienca should bo ASSEMBLER, CQBQL or PL/ I . Some 
on-line developifani la envisaged within tha next 3 vaais. 

: Consultant Saline Mills 


ICL 1900 COBOL 
Programmers Tn £51 )(K) 

Programmer* to s»si*i wil* {?£ «ialn>"B .* **?^ !sii»i V 
will be given approprUtw w*H Jf 

8 

Consultant' John Wood. | ?r 


wtiBfi appnrorlets. 
Consultant Denis Fdby- 




Honeywell Team 
Leaders & Programmers 
Essex To £6000 


\\ PL/1 Analysts & 
r Programmers 
• Midlands 


ICL 1900 COBOL/PLAN 
Programmers 


it _ ... ' 


To £5500 


North London 


To £5000 


A number ol largo IBM uriis have continuous requirement* ler Half 
experienced In industrial Process Control or Commercial applications. 
Ideally. Analysts should have at least 3 years' practical application* 
development experience and have worksd an at lean 1 major system 


A major manufacturer has a aortas of additional group Vacaneiea lor a 
;wlda rengo of axparienc+d COBOL Programmers and taamlesdeia to 
'|om in oapanding Instillation converting to a new fargs installation 


Canckdarei should have experience Of woiklng In a manufacturing 
erwironmani with sound experience of Block/ Production Connol and 
Sales Order Proceaaing. Any Honeywell nxparienba gelnid to dan. 
especially on Love! 80. would be especially advantageous . 
Consuliant Denis Fllby. 

<"'■> !ft ■ : 3..JJ7' J- 1 .- 


with soma deg ran of awonomy A wide range tl project work Id 
available with opportunitlu to xwtlch lor ftlQmiracUiring or processing 
bias to comm* real davrofapniini, or vice-vena if required Equally, 
programmers should have at least 1 year's PL/ 1 experience and be 
seeking lha opportunity of working In a lerge Installation with 
muhi-appEution projects <o work on. Relocation assistance will be 


Out Ctienu. a major chemical producer,, hae urgent vacancies for.lCL 
Programmer! able to work on Stock Recording end Sales Order 
Processing projects. The company operates a U K. network with 
thousands ol individual accounts throughout the U.K to be 
coordinated ahd monitored. Experienced staff of ell levels are 
required. Any PLAN experience would be especially advantageous 
Consultant: NiaU Bradley. 


I Programmer . To £5500 

Numerous U.K. . 


nuJii-appUcstion projects |o work on. Ralocatlan sisistsnce will bs 
providoo wtnre appicprlsu. 

Consuliant DonWallJaio. 


2 IGL 1900 Junior 

Programmers 

Birmingham 


£3650 


( IBM Programmers 
I North West London 
P & Home Counties 


Pfiferema will bo >c ICL 1 0DD COBOL GEORGE 2 eipcuanu m a 
production anyironmerit. possibly having woiksd on Financial /Mans- 
gsmani Accounts Piugiainmors will nois CO^OL progrants from 
faunal spsc Weapon* suopDod by an Analyw. tail and anlti in systems 
user taatng They will wurit in a team environment developing 
hnandaikyalonif incorpoiarinQ Standard Costing. Seta* Analysis 
Consultant JohnWwd.- 


To £5000 

A reading I OOP processing group roquim additional Programmers to 
wbtk- on continuous development and enhaneemsm projects in tho 
Northern Homs Counties Ideally Half will have at Teast 2 yean' PL/ 1 
appellants wlthsdme C>CS and perhaps Assembler.. Excellent career 
opportunities esisj for suitabfa young applicants soaking to, gain tap 
tevol axparienca with a taiga. sbpNlticeled user 
ConMiHant ;DonWattlaia. ' 


ICL New Nange ® . . 

Analysts & ^ I 

Programmers §i 

UK To £7000 1" 


. 'I U i . kltnnt* t«r;r . • 


A growing mnga Ol Naw Range purchasers urgently need experlancbd NaW Hmi^ 
. stall lo help tham achiavs early resuhs and 16 assist work •ssbcuie* oa ,n * “•" 
understanding of tjie new equipment. Equally, a wide .range of Now Hanga 
davalapmsm opportunities era available for atalf imorb&ied iri. working oliMr okraa 10 
the WeH Country ty In tho North Midland*. With New Rfnge mpanaMi. ^don I 
delay, complete the EMS sppH&Uari form f no W da obtain rsuuie [or you. EMS pavo 
thavseanan, you have the exponents... j -... 

. Cnnudumat Nihil Bikdlav/ Don WsOdata. -V • ' ‘ • 7 . ' 


0&& 




ConeuStents 1 Nmll BiWlay/Don WsOdaie. 


pjewvoati- - pe J |.» .'V - ' 




ms 


EMS CONSULTANTS LTD. 
61 LOWER STREET 
NEWCASTLE UNDER LYME 
STAFFORDSHIRE, 5T52RS 


Manugi-nii-iiT ^civices [i Cun.puimu Diviaiu.r, 

Telephone: 0782 623665/6/7/8 


Emfilui men! Aqeniy b Emptoymani 

BuSiiivvvLKeriM Hu M6b 


(Ci Fmin D>>-,i.|n IMS ,J,Hi r i"|hi M.ifrli 197/ 


SURNAME 
p lhf r NamBB 
Address 


Telephono 


Posi Code 

" Age " I DaieolBirllt I Place ol Birth 


Nationality 


Married I Children 


Car Owner \ Driver 


Nature of any Serious Illness 


Position Required 


Required Salary Range | 


Present Position 


Within U.K. 
Will you move 


Opiating 


WHERE DO YOU WISH TO WORK 

Yes/No Acceptable Areas Abroad Yes/No 

Yes/ No , Europe Yes /No 

Middto East Yes /No 

NUMBER OF YEARS EXPERIENCE 

Programming I Systems Design I Systems Analysis j Management I Total 


Available for Interviews 
Available for Employment 

DETAILS OF SECONDARY AND FURTHER EDUCATION 
Schools | Date I Examinations Passed 


CoHego/ University 


Date I Examinations Passed 


Business Courses with Dales 


1- Present Employer 
_ Posiibn 


Town 

Date Joined 


Commercial 

Manufacturin g — 
HARDWARE 


TYPE OF INSTALLATION 


OPERATING SYSTEM 


LANGUAGES 


Software or Package* 


J Real Time Time Sharing 

Telo Proces sing Data Ba9e 

APPLICATIO N A REAS YOU HAVE BE EN IN VOL VEDIN ( Pfoaso TrcU 

Genoral Lodger Manpower Planning Personn 

Credit Control Slock Control Payroll 

Order Processing Production Control __ O.R. 

Marketing Petrochemicals Radar 

_ Distribution Linear Programming Statistic 

Traffic Analysis , Simulation 


Cost Accounting 


Precasting 
Corpora^ Planning 
Sales Ledger 
Purchase Ledger 


Personnel 

Payroll 

O.R. 

Radar 

Statistics 


Projects Completed 


Responsibilities 


2- Previous Employer 
— Position 




Town 

Dato Joined' 


HARDWARE 


Insurance 

Education 


OPERATING SYSTEM 


LANGUAGES 



APPLICATION ARErAS YOU, HAVE BEEN INVOLVED IN 1 


General Ledger . 
. Credit Controf ' ; - 
Order Processing 
ark 


Stock Control 
Production Conlrbl 
Petrochemicals 


Simolallon ' . ' :i' 




Bfl 

'.Personnel 

la 

Payroi.. 

In 

b,flk 

is 

Radar 1 


.Statistic 

In 

; r y- : ; ? 


t M ‘.i Fa' i'IVi' llii* ■* jlil aiIM< ml I inf (.-la-li in H i una|n|.i|f. In 

lFira*ty I IN ■ 1 1 , ■ r i - 1 i.i- A n I Ikifil • .1*1111 %■».*•■ ali*l iJ* III jhi^ii , li.f t liijjlnyikS 
ill .|l n. I*. ■ al .i i .i "l.il.iN-. in siVnii.|li*i| | i*i 1 1 -i • fi. • ■■■ • nils r In mill |lr *i.|Fly 


For Office Use only 


|||IU|II| EMS Xy|.<|>i| ■*, ■ U'llK lll'llMli.lliiin tr ■■■ ■■ Mil >| llxilll |lf'|Mq*V 
1 I II 1 1| ill Jill lay 111!-, .uwbll.lli*-* . ll I .It III S- 1 .1*. Illll'llln-iji Hy J^|a-*l|h I ■■ ily 
■Li I Mil .11 • I 111 ■•-i4vir-/kKli|y till all ■ ljl.1' I III -.l.lla'llil Ilia Ilk* III liy L.unh 
>I.|||". I His li~J •'•»(**! * Illy IS *nlH| 111 i* i |lu* I’in)ik> f .||||| lu,inf 


Companv Ref. No. 


Reason (or Seeking Change 


Details of type sf position wanted 


Additional Marmahon - 

Please explain below, m an 8-10 line precis, your current duties and applications experience 


Spoken 


FOREfGN LANGUAGES 
Written 


Please show the n umber of years experience of the following. Where your experience is not specified please use 
the blank spaces * 


3. Past Employer 
Position 


Town 

Dale Jomatl 


TYPE OF INSTALLATION 


HARDWARE 


OPERATING SYSTEM 


Scientific 

Engineunng 

LANGUAGES 


Software or Packtujes 


On-Line 

R.J.E. 


Cost Acc6unting 
Budgeting 
Forecasting 
Corporate Planning 
Salas Ledger 
Purchase Ledger 


Real Time Timesharing 

TelB Processing __ Data Base 
APPLICATION AREAS YOU HAVE BEEN fNVOLVED IN 

General Ledger Manpower Planning 

__ Crsciit Control Slock Control 

Order Processing Production Control 

Marketing __ Petrochemicals 

Distribution Linear Programming 

Traffic Analysis Simulation 


Personnel 

Payroll 

O.R. 

Radar 

Statistics 


Projecia Completed 


'| Responsibilities 


PLEASE CHECK THAT EACH SECTION HAS BEEN TICKED APPROPRIATELY 


. • ADDITIONAL INFORMATION 

General 





V-:: l y>fM (’ 
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penta management 


P.M.S.L. 

GROUP 


SERVICES LIMITED 


P.M.S.L. 

GROUP 


SOUTH OF LONDON 

Urgently required IBM 
COBOL OS VS1 experienced 
programmers for leading 
insurance company. Salary 
circa 5K plus 5% mortgage. 
FPOI 


CONTRACT 

ICL COBOL /PLAN /Programmers, £150 
plus. London and North-Wast. Long and 
medium length. 

IBM COBOL and CICS, Yorks. 

Contract operators required for our new 
operations division. . ■ 

Rates from £100 per week. -all machines, 
all areas. 


CHESHIRE 


New 2900 Series installation, 
analysts and programmer/ 
analysts. All work is on new 
developments. Salary to 6K, 
plus relocation. 

CPR01 


FOR DETAILS OF THESE AND ALL OUR OTHER VACANCIES 
PLEASE PHONE US ON 061-834 2003 daytime Evenings up to 9.00 p.m., 061-740 3523 


/ Two Senior Job Controllers 

Kidsgrove, Staffs & Winsford, Cheshire 


Yoi i will each be responsible ioi a small team of job rural surroundings of the Cheshire Plain. Private 

control anti operational staff, reporting to a Chief Job housing is readily available at attractive prices and we’ll 

Controller who covers three different sites. help with reloc ation expenses where appropriate. 

Ynurlask is locontrol all the processing work of our You'll already have several years' operational job 

internal data proc essing division at either uur Kidsgrove . control or systems experience, and vvi 1 1 be looking for 
or Winsford site*. This is handled through 750.1 remote inn eased responsibility. Initiative, self-reliant e and the 

job entry terminals linked directly to our large I9U4S ability to relate effectively with a wide range of ICL user 

installation at Stevenage. departments are important asj>ects of these 

Yuu will be involved in liaison with users, scheduling appointments. Salary is negotiable according to age 

work on both a short and longterm basis, preparing and experience. 

ami initialing processing runs and controlling the Please write or telephone, quoting referent e 

output. CVV 1 526. to Barry Kitson, Senior Personnel 

Kidsgrove is the centre of Id's printed circuit design Officer. Corporate Systems. ICL, 

and manufacturineorganisatlon. At Winsford wc Wonlock Way. West Gorton, 

produce much of the <_ ompany's medium range Manchester. Tel: i)ftfl-223 1 101 

computer hardware. Both locations are in the pleasant oxt. 26*15. 


International Computers^ 


ICL 


think compulers-think ICL 


CITY OP LONDON 
POLYTECHNIC 

SENIOR COMPUTER 
OPERATOR 

£3.391 - E4.0B4 plus C267 (hill 
allowance plus 6% pay iiippleniant 
tlBD minimum — £208 maximum 

The Computer Service ai the City ot 
London Polytechnic provide* twnpra 
hamlve computing facilities lot ILEA 
Paly tech nice. Schools end Colleges 
Equipment Installed currently consists 
cl a large DEC System 10 computer 
with over 100 remote terminals, and 
two smaller Howled Packard Systems 

Applications ate invited lot e vacant 
post ot Senior Computer Operator, to 
join a email operating teem working an 
a two-shift basis Protaience will be 
given to nppltcent* with opeieunu 
experience on a DEC- 10 mill super- 
visory experience in a largo muln-nccsia 
installation. 

For further details and an Application 
form, please apply in writing to Iho 
Assistant Bsoratary, City of London 
Polytaohnlc, 117 / 1 1 D Houndedltch, 
London EC3A 7BU, by 10th 
October, 1B77. 


M CAPITAL APPTS, fitfi 


FORTRAN 
Experienced and 
Trainee Programmers 

urgently required lor Industrial 
and scientific development 
C30O0-CBB0O 
ALL AREAS 

Phone lor hea list of vacancies 


\637SSS/day,MS <H68evi 


Programmers 


Farnborough, Hants Up to E4,3Q0 

Thomson Yellow Pages Lid, sole sales 
agents for advertisements in Post Office 1 ' 
telephone directories, have two openings 
for experienced programmers in their 
systems development team. 

Our computer is fl 48k I.C.L. 1 9025 with 
discs and tapes using data Input via V.D.U.s 
and cards. 


Senior Programmer 

Must have two years' experience, basically 
-in COBOL but some PLAN experience 
would be a distinct advantage. 


Programmer 

Should have 1 2 months' experience with 
either COBOL or PLAN but preferably both. 
Wa can offer a wide range of attractive 
fringe benefits, together with excellent 
opportunities for career development. 

For further information or an application 
form please apply to 


. Mr*. Celia Hands 
' Thomson Yellow Pages Ltd. 
Thomson House 
Farnborough 
Hants 

Tel: Farnborough 44391 , Ext. 62 


Programmer 

A challenging role in a major bank 
Up to £4,500 p.a. 

The tjanquo Nationals de Paris Ltd., is the U.K. subsidiary of one of 
the world's leading international banks. 

A recent internal promotion has now created the need for a COBOL 
Programmer with at least 18 months experience to join our DP 
section at Knlghlsbridge which currently operates an on-line, real 
time system based on Burroughs B3700 and B2800 processors 
linked to Burroughs TCBOOi terminals. We are also undertaking 
several new prbjects including a change to distributive processing 
using. V.D.U/s arid involvement with computer tp. micro-film 
equipment. 1 ■' ' 1 ■ 

The Programmer we need must be looking for real challenge and 
involvement and must have '.the ability to make an effective 
- contribution asa member of a small, professional anddynamic team. 
The starting salary will be up to £4,500 p.a, and will be negotiable 
according to your experience. Fringe benefits are extensive, as you 
would expect from 1 a major international bank. • ' 

If you are interested, please telephone or write with brief details of 
your cafeer to date to: Mri J. Ross, Recruitment Officer, Barique 
Nationals de P^ris Ltd, Plantation House, 1 0-1 5 Mincjng Land 
London EC3P3ER. • , ... .-.i 


BanqueNqtkinaleclePurisLirhited 

' Plantation Hous6,i0-1 5 Mincing Lane! • . ».« - ; 

I, London |C£P2}EB r Tel: 01 *626.6878. !'• '- > '/ „• 


ANALYSTS AND> 
PROGRAMMERS 

WEST YORKS: PROGRAMMER/ANALYST (i cra 

«o Promotion Vacancy Ioi person wuh rXif-V^ 500 
Smo" ICL irisialMi.oi.Vnih mamly «inanciB| b B ipi l i B,,G u 

SOUTH CHESHIRE: ANALYST , 0 K 000 u 
DnMb.iso installation requires people (or ip.cZ .* j* ICl 
Su|)...rl» m li.iiise ira.ti.nu lot applicants with rMlpSf 11 '' 

LONDON: PROG RAMMER /ANALYST C4 BOA * . 

Customer support fiiiiciton. 0 enoral eommoiert uS,'* 
Good ii|i|.oi U.n.iv io «.don your Qeneral epolicailvf * i- ‘ 
an numi i-ninpuion Any Innotinge corwriorad w,sr '* 

WEST YORKS: JUNIOR PROGRAMMER £] m 

months cxpiM. unra Cobol Opportunities lor 1 

Systoms wuik Mailmm sice insullairon wth l^ ? 
ftirililias i 1 ** 1 

MANCHESTER: ANALYST lo £6 000 Mm ot 3 , 
Systoms a* potior tea on general commercial apples J,?' 
class conditions of employment. High degree nl 
Mtn HMD & Inn dun I education ^ 

WEST YORKS: PROGRAMMERS lo CB.OQO Umi's 
iiiBiollniion Willi axemnu new developments requueami'J i 
pooplo wilh gou.l IBM Cobol experience. A knndt*!,* 
CICS/ DATABASE/REAL TIME Sysiemi win |jg g*,- 
B(lvnnl«gos. 

Interviews will be held In London, MandiHUt w 
Halifax. * 

Programmers end Programmer/ An Biyeti: to 

Hundreds ot vacancies exist In the North end Midiuifi < 7 
oxporiQnced pooplo with one ot more langtraae ml w 
commercial applications 

To find your next career, move, comaetChr.»Counn**5w«-, 
David Fisher on 04 22-50232 


I COMPUTER RECRUITMENT 

QUEENS ROAD MILLS, HALIFAX HXI 4LR 
HALIFAX (0422] 58231 [10 linos) 


Computer. 

Programmer 

^ c. £4,000 perannum 

Wb ora Britain's major footwear manufacturing art 
retailing organtsntinn. employ in g some 20.000 peofR 
in shops 3nd fnctorios throughout the U.K 

Wo require on arid) (tonal Programmer with 2/3 wm 
experience. idenlly of COBOL in nn IBM ■nwoswrt 
The Programmer should be able to supervise more ju^. 
Programmers, assist in programming drags r j 
Specificmion work, carry out system testing and i ■ 
cases, take total responsibility for the programme 
small projects. 

Career prospects are excellent and * 

employment aro first-class, including a prog 
salary structure that rewards performance 

Please write or telephone for an application lormw^ 
Person nol Officor. 

British Shoe Corporation 

SUNNINGDALERD. LEICESTER LE31UB Tal 10533)87 


PROGRAMMER C. £4,200 

/fSSTSlh^ui 2 years; eKp ®[f®n‘S ^ 
PLAN or COBOL could find this position 

SNR. SYSTEMS ANALYST 

c* £5,750 flcfi 

SYSTEMS ANALYSTS TJjfjj 
PROGRAMMERS To£4, 

N.W. SURREY . i. Mfnrniintsni to Dj 
An international group > with ®^JJJlheaho V « l jJ 
expansion for the next five ' V M ' • ” j maArinij r 
Development covers stock control W 

X™— ’srsrszn**. 

PROGRAMMERS^ 

AREAS: BU|SUP. HAYE8.cn 

C. & N.W. LONDON 

Please phone for sn AppHcadon Form , ' > 
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ANALYSIS & PROGRAMMERS 

We’ve come a long way since then. 


Wondrous though the 
business seemed in 1922, 
when the BBC first began 
radio broadcasts, our 
industry was of course, 
in its infancy. But progress 
hos been rapid. Today, we 
hove a dynamic, techno- 
logical and creative 
corporation, evidence of 
which can be viewed Find Ollt 

daily, in colour, on that ^ our next in' 
complex piece of equip- 
ment in your living room. And as with many 
other contemporary operations, the 
computer has come to play a major role. 
With the BBC Computer Unit there are wide 
ranging applications in television, radio, 
engineering and finance, and now, we need 
more young analysts and programmers to 
help us develop new TR on-line and data 
base systems for our ICL 2960. 

You'd be working in Central or 
West London, but we'd like a chance to talk 
with you first, on one of the following 
evenings. 


im; 

m 


A 






Find out just how far, 
at our next informal interview. 


MONDAY, 3rd OCTOBER, 
between 5 pm-8 pm at 
GRAFTON HOUSE, 

379 Euston Road, NW1 
(by Great Portland Street 
tube station). 

MONDAY, 10th OCTOBER, 
between 5 pm-8 pm at 
BBC Television Centre, 

, , Wood Lane, W1 2 

t hOW far, ^ (by White City tube station). 

nal interview. Monday, 17 th October, 

between 5 pm-8 pm at 
BBC, 252 Western Avenue, Acton, W3 
(G'psy Corner - nearest tube station North Adon). 
We exped to meet young people of out- 
standing potential. And we can promise that 
you'll get a very clear picture of our career 
opportunities. (New salary increases are 
effective from 1st Odober 1977.) 

If you cant make any of these dotes, 
please write to:— 

Appointments Department, BBC, Broadcasting 
House, London W1A1AA quoting reference 
77.G.497CW1 ,or phone 01-743 8000, ext. 4752. 


EBB 


Telecommunications 
Software Designer 

Are you ready 
for a new challenge? 


At STL, the advanced research 
centre of ITT, we develop software to 
control telephone exchanges-and 
sottware engineers work closely with 
ara 8n 9 inear 8 in the design and 
ix? entat * on thos® systems. 

Cnh, WB n H w , n0ad an experienced 
aonware Designer, a man or woman, to 

St 0 ™.? n 1 * 18 te0ms working in this 


THE BOWATER 
CORPORATION 
LIMITED 


Senior Computer 
Operator 


c £3,500 



A Senior Operator with at least 2 years' experience 
is required lo carry out operations, job control and 
date control functions in a small installation. 
Initially you will operate a medium speed RHE link 
to a bureau using UNIVAC 1 1 0Bs but later may be 
trained to operate a large in house mini-computer. 
Day work only is involved with occasional overtime. 
For further details pleaso contact: The Personnel 
Managor. The Bowater Corporation. Bowater 
Houso. Knightsbrldge, London SW1X 7LR. 
Tolephone: 01-584 7070. 



Computer Centre 

Programmers 

Applications are Invited for 
two posts of programmer In 
the Computer Centre. Can- 
didates should have a 
suitable degree or eauiva- 
lent qualification, end' be 
experienced in at least one 
high level language. Pre- 
vious experience In a similar, 
environment Is preferred. 
Salary scale; E2766-E42B8 

iPur&e* particulars and 
form of application may 
ba .obtained from the 
Staffing Officer, Thames 
Polytechnic, Wellington 
Street, London^ . m\ A 


6PF, to whom completed 
applications should be 
returned by : 11 Oqtober, 


William Key 


IBM 360/50 


Required to work on tlwf Continent 
for up lo ona year and to join an 
existing team developing ATC 
simulation facilities, tyuet be 
proHdonl In programming In PL I 
end Assembler, langdagae. Work- 
ing knowledge of a European 
language ie oho desirable.. Salary 
from £4.000 per-Bnnum by 
negotiation plus axpanaea. In jtjie 
region, of E7,O0O-£7 1 BOO ppr 
annum avereeaenllovittqaa. 

, 

Pfeaae apply in writing. Ib: v . 

- EW8 Tedinlvfalori UNwl, 
12^-1 27 Promenade, Gheftwi 
v ham, Okie, . 



LONDON PROGRAMMING CONSULTANTS to £7600 

Sound IBM experience — any languages Ref: TA/ 1 26 

LONDON CHIEF PROGRAMMER to £6000 

Good ICL COBOL and PLAN experience Ref: TA/127 

BERKSHIRE CONSULTANTS to £8000 

A.1 ICL experience Ref: TA/ 1 2B 

CAMBRIDGE SYSTEMS ANALYSTS to £5760 

For IBM 370/OS installation Ref: JG/ 1 29 

LONDON SYSTEMS CONSULTANTS £6-£BK 

For Management Consultancy Ref: JG / 1 30 

WEST LONDON COBOL PROGRAMMERS to £6000 

Various 370 installations Ref : JG / 1 3 1 

N.&C. LONDON SYSTEMS ANALYSTS to £6600 

2-3 years' commercial systems experience Ref: CJ/ 132 

LONDON & H. COUNTIES PROGS. & ANAL. PROGS, to £7000 

COBOL, PL1, ASSEMBLER or FORTRAN experience Ref: CJ/133 

HERTS. BUCKS, KENT SOFTWARE SPECIALISTS to £7000 

Software development experience Ref: CJ / 1 34 

MANCHESTER ICL/IBM PROGRAMMERS to £5000 

Good commercial experience Ref: ES / 1 35 

NORTH WEST SALESMAN EBk+cir+Comrn 

Medium sized systems. Sales experience Ref: ES / 1 36 

M'CHESTER & L'POOL RPGII PROGRAMMERS c £4600 

Commercial applications Ref: ES / 1 3 7 

COVENTRY SYSTEMS ANALYSTS to £7000 

Manufacturing experience Ref: JDH f 1 3B 

U.K. THEN HOLLAND SNR. TECHNICIAN Nea. 

Cargo handling or mini systems software specialists Ref: JDH f 1 39 

LONDON BIASED SALESMEN to £12,000 

Products end / or time sharing services Ref: JDH / 1 40 

For full details of these and other vacancies please telephone or write to: 


4 Half Moon Street 
London W1Y 7RA 
01*493 2B47 


WILLIAM KEY 
& PARTNERS LTD 

(24 hour ana waring services} 


904/8 Com Exahango 
Corporation 9treat 
Manchartc: M4 3DD 
061-834 2271 




Experienced PL/1 Programmers 


* SALARY NEGOTIABLE UP TO 
£5,000 

* ANNUAL BONUS 

* LUNCHEON VOUCHERS 


The Applicant 

We are seeking PL/ 1 Programmers with a 
minimum of 2 years’ commercial 
application programming experience. Ideally 
you should possess a degree or Its 
equivalent. Previous exposure to structured 
programming techniques would be 
advantageous, as would experience of 
on-line /real time systems. 


The Job 

The successrul applicant will be principally 
working on an advanced siatistical system 
using database techniques and on-line 
enquiry facilities bb woll as involvement in 
accounting/managemani information 
systems and technical insurance systems. 


* PENSION SCHEME 

* FREE LIFE ASSURANCE 

* STAFF RESTAURANT 


The Company 

Wo are a leading firm of Lloyd’s Insurance 
Brokers who have recently moved our 
Computer Department to new premises in 
Farnborough. Hants. Currently we are using 
RJE Terminals linked to two multiprocessing 
370/ 1 58 operating under OS/ VS2 and 
PL/1 is our main programming language 

In the first instance telephone: 

Derek Banks— Computer Services MBnager 
or Eileen Lewlsy— Chief Programmer 
on Farnborough (0252) 44484 


write in confidence to 
Mrs. J. Fawbart 
LESLIE & GODWIN LTD. 

Fleet House, Victoria Road 
Farnborough, Hants. GUI 4 7NS 


Leslie & Godwin Ltd 


THE UNIVERSITY 
OF LANCASTER 

COMPUTER SERVICES 
DEPARTMENT 

PROGRAMMING 
INFORMATION 
OFFICER. • . 

Hu wccaitlul applicant, {if «fUw mx, 
,wtl hxva. npwrlaflca In nragrarnn>lng 
end tfl pUMU lha aUjlty'td.aulit 
um lipni'aU dapartfyinq at rM lavqli 
In thafr'uia of eijm purer naouroai. 

; Including repiM* compuWn In addiikm 
to-llu Untvaraby'l ICl 1606F. The fob 
1 Involve* writing documentation, noma 
Jacturlng, advfiory 1 *ork knd prop- 
rimming., ’ , : t 

: • i. .J ' ■ , ' ' 

A'dagna'or eqiSvalant quaWIcp lion h 
raqidrad. 

Sdliny . Scaif . Admlid*milM:'l^- — 


j(Uu) C APt TAJ. APPTS. (tu) 



COMPUTER 

PROGRAMMING 


£6000 -£7000 

Applications arq Invited. for the post of tiitof to 
tedch trainees to. become effective programmer?. 

programmes art to.be wrlttsri In 
of-PL/j;. for atf IBM 370/188 


1 637 SS57 M5 WtffevA 





s. 
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Senior Systems Analyst 
Analyst/Programmer 
Data Control Supervisor 
Senior Systems Planner 

Overseas opportunities for 
experienced graduates 

You'll find more on-going projects and new systems 
development on Zambia's Copperbelt than you ever 
imagined. The two major mining companies there 
operate a wide range of computer-based Information 
and control systems, and now seek applications from 
graduates (or equivalent) with at least two years relevant 
experience on IBM equipment for key positions in small 
working teams. A knowledge of PL( would be an ad- 
vantage. 

The Computer Centre Is equipped with a 370/158 
(2 MB) installation operating under VS2 rel. 1 7B with a 
wide range of peripheral equipment.. Also MPSX- GPSS 
- FORESIGHT. 

Benefits Include tax-free passages to and from 
Zambia; low-cost furnished accommodation; tax-free 
children's education and travel allowances; generous 
paid leave; tax-free settliqg-ln allowance. Employment 
is for an Initial contract of 2 years. Salary will be between 
'£5,200 and £8,200 a year (at present exchange rates) 
depending on age and experience, PLUS at least 25% 
of total salary tax-free at the end of your contract. 



Our Representative from Zambia will be 
In our London Office between 9.00am- 
5.00pm on 3rd October - 7th October 
inclusive. Ring him on 01-628 3968 to discuss these 
jobs further or to make an appointment. 


The Manager, 

Zambia Appointments Division, 
Zlmco House, 

129-139 Finsbury Pavement, 
London EC2A IN A. 


tRCM 

NCCM 


Wiltshire 



£5,500 


SYSTEMS ANALYST 


Our client, the market leader in Its particular Hold in consumer products, with a 
consistent and Impressive record of growth, requires an experienced analyst to join ita 
expand i ng Mane gement Services Department. v 

The work will he on design and development of computer systems for a variety of 
important commercial prqjecta. The company uses nnICL2970 and Ib highly dependent 
on computer based systems. 

Candidates, aged from 25, should have had at least 2 years' aye terns experience, 
preferably with a programming background. Generous relocation expenses will be 
paid. Fringe benefits are excellent. 

Brief but comprehensive details of career and salary to date, which will be treated in 
eonflglcnce, should be sent to: 

J, G, Cameron, The Executives Selection DIvlalon-MWflOB 
Coopers & Lybrand Abb Delates Ltd., Management Consultants 
Shelley House, Noble Street, London, EC2VTDG 


City Treasurer's bopartmont 

Programmer 

Poat Wo. 549 — Salary Scale C339B-£461$ 
p.a. 

Inclusive of Phase 1 and Phase H pay 
supplements " ~ , 

We ara seeking a Programmer with mors than two years' 
experience, preferably in BAL to join a email team of 
analysts and programmers working on b variety of 
applications. Some experience of systems programming 
end/or CIC5 would be an advantage * 

The City Council operates an IBM 370/136 under DOS. 
and CICS in newly constructed Civic Offices with staff 

restaurant. Flexible working hours. Removal and 

resettlement expenses up to £500 will be payable in 
appropriate cases. 

Application forms are available from the City Traasurer, 
Civic Offices, Guildhall Square, Portsmouth P01.2AR. 
Closing date for applications is 1 0 October. 1 9 7 7 . • 



1 




COBOL 

PROGRAMMERS 
£ 1 50-E250 
per week 
SHORT OR 
LONG TERM 
01-402 9355 


Systems Analyst 

; COBOL. ■ 

Design / Implementation 
• - c.£6000p.a, 

•••"! Bads. • • ■ 


Phone 01-439 6481 
(24 hour*) 
EPFCCTIA GRAVIS 
f’cioor'in*l CormultontB 



"PRODUCT 
DEVELOPMENT 

Data Processing Communications 

The Cable & Wireless Group, one of the leading telecom- 
munications organisations in the world have a vacancy for 
a Product Development Co-ordlnator In their 
Communication Syatemsand Services Department. 

The man or woman appointed will work closely with the 
Product Planning Manager and senior management and 
will be Involved fn advising on product plans including 
development and market launch, providing detailed 
technical support and preparing original documentation. 
Likely applicants will have completed HNC or a degree 
preferably In an engineering based subject and have at 
least 6 years experience of marketing in the data 
processing communications sector, me ability to 
communicate at all levels is essential. 

The company offers a starting salary of £5.000 on ascale 
rising to £6,0004- and fringe benefits are those expected 
of a large organisation. 

Application forms can be obtained from:- 

The Recruitment Manager, 

Cable & Wireless Ltd., 

Depl A, 5918/710, 

Theobalds Road, 

LONDON W1X8RX 
Telephone: 01-242 4433 Ext 4008 


Borough Treasurer's Department 

SENIOR PROGRAMMER/ 
SYSTEMS ANALYST 

Grade S.0.1 E5.044-E6.3BO p.a. inc. 

We need a person with 3-4 years* experience of 
programming in ICL 1 900 COBOL, to join our Finance 
team uslfig modular programming and GEORGE 2 + . 

The successful applicant should be able to supervise 
and monitor the progress of staff, and maintain 
effective liaison with our User departments, in the dual 
rale of Senior Programmer/ Systems Analyst. 

Generous re-location expenses offered, in approved 
CaB66. 

Application form from Personnel Officer, Town Hall, 
Forest Road. London El 7 4JF (Tel. 01-631 8899 — 
24-hour answering Bervice in operation). 

Closing date: 1 4th October. 1977. Please quote Rof. 
B.81 2. 

mBoroutftrof- 



THE UNIVERSITY OF 
LIVERPOOL 
Computer Laboratory 

COMPUTER 

OPERATORS 

Required ro Join b group of 
operators for ICL 1906S System 
running under QEORQE 4 operat- 
ing system. Vacancies exltl for 
both 3-ehlfi end day shift work, 
end duties will Include both 
mainframe and remote job entry 
terminal operations. Belie salary 
according to age and experience 
within the ranges: 

8«tlor Operator: C2B00-C3434 
Operator: £2317-£308B 

Trainee: £1712-62317 

Current shift allowance of 16% 
(under review) Is paid for three 
shift working. 

Application forms mey be obtain- 
ed from: Hie Registrar, The 
University of Liverpool, P.O. 
Box 147, Liverpool LIB 3BX. 
Quote Ref. RV/68Q/CW. 


BRUNEL UNIVERSITY 
COMPUTER SCIENCE 
DEPARTMENT 

SENIOR 

PROGRAMMER 

This post will Involva developing 
Kiliware for the support of lha loir hi ng 
and ro much activities of a lively 
univaraiiy department 
Tha auceeiiful candidate will bo 
provided with an ercallom appcrirniiy 
to gain o»pen«nee In die mo ol u vaniuy 
of machlnoi. Including o CTL MOD 1 . 
PDF B. ICL tOOO. PHIME P.100 ami 
aiiarted mioroprocewon 
Applicants ihauld be educated to at 
lean ’A' level standard. O.N.C /H N.C. 
or equivalent, and havo ■ minimum of 
three yasri' idlovam oiporunco. A 
Vnowfodgo of CORAL 86. MODUS 4 
operating syeam. ALGOL 88 and/or 
BCPL would be an advantage. 

Salary wllhtn lha rente E296B-E3B31 
plui E460 London Weighting 
Four wsaki' annual leave, plui 
Chrtatmai and Easter weeks Good 
luncheon, a pent and social faeiHilea 
Write for application form to Asdatant 
Sanatory (Enabllihmenl). Brunei 
University. Uxbridge. Middlesex USB 
3PH. or telephone Uxbridge 37188. 

S ilon 48 Closing date 14 
ar, 1 977. 




. Medishield Harlow, iaamarket leader 
in Life Support Systems and a member*/ 
the BOC International Group of. 
Companies. 

Due to internal promotion, we now 
urgently requite an O &M Officer witha 
proven track record to join a small but 
effective Management Services Team 
deeply involved in both manual and 
computerised systems development. 

The successful man or woman must 
have at least 3 years practical Work 
Study/O & M experience in an 
engineering baseci company with a solid 
grounding in PMTS and production 
methods. 

In return we offer the above salary and 
the fringe benefits to be expected from a 
major international company. 

For an application form please 
telephone or write to Joan Hunt, 
Personnel Department, Medishield 
Harlow, Elizabeth Way, Harlow, Essex 
CM19 5AB. Tel: Harlow (0279) 29692. 



ON-LINE 

COMPUTER CONTROL 

HARROGATE 

The Control Bnrl Instrumentation Division of the Record 
Scientific Sorvicos Deportment, located at H arrogate return i 
Research Officer (male or fsmafui to join Its team «ng«ged*’A‘ 
application of ronl-tlmu. on-lino processing techniques, 'airf'-l 
data acquisition, analysis, display end control, to hleriidKi *4 
distributed com pn tar control systems (or power station p>' 
The work will involve Invesligeiion of the pedorminceolpt-M' 
station plant ami control systems, in order to Improvs fWW* 
performance and to develop more advanced systems 
Applications ore Invltod from candidates with praclicsl 
experience In tho applicailon of modem control theory, 
techniques and computer equipment. Additional a«pan*ro> 
the application to Industrial plant ptocasM In #ny ol i* 
following fields: plant modelling, modern electronic*. 
or digital on-line computation, or system comm listen^ • 
be porflrularly usoful. h 

Applicants should possess a good 
equivalent and ba ah to to demonstrate Htiaih* tnO*** 
for tito application ol current theory and advanced lech 
the solution of practical problems 

The salary for this post will be within a rsngs of EM 
£6400 por annum OR CB800 to EMB0 p* tmm+ 
possible pmgrwwItHi to £7B60 per annum subject u> 

ftjJnToi entry will depend upon qualifications expflffc^ 4 *” 3 

Applications In writing, giving details of ago. 
qualifications, prosem employment and m sry 
forwarded to the Regional Personnel Manager. 

Control Electricity Generating Board. Norm 
Eastern Roglon, P.O. Box 177. Moijm 
Leeds LSI 1 RL to arrive not laior than WMY 
14 Ootobor 1B77, quoting roforanca 
8VN/B67/CW. » 



COMPUTER 

MANAGER 

NORTH CONDON (■»•«> 
UP TO £4,000 p.»‘ 




'1 -’Vi' ,"•)>' 

: I..' . .*■• J, . -ril 
- Ha-' 


HERTS 

AND 

NORTH LONDON 

PROGRAMMERS - £3,500/ £6,000 
ANALYSTS t\ £4,000/ £6,000 

Haymarke^Compufing att as q DP recruitment 
consultancy to 35 companies in the Herts/ North 
London area arid we are currently anxious to inter- 
view Programmers and Analysts bn behalf of clients 
located In CocHfoetare, Boretiamwood, Edmon- 
ton, Barnet, Watford and Enfield: 

Applicants will be invited to look through our cliont 
.register which details :iho companies, positions, 
salaries, prospects, etc., go that we may jointly 
decide which vacancies best suit your requirements 
and experience: ' ; ‘ 


For more Information ring: . 

haymarket computing ltd. 

: TetJCuffley (Herri.) 4130 

' * ' up lo 7,00 p.m. v , 

Ll' 1) -Mi.'iW-ypN-J. 




Ur IV v»r w '- ■ 

The job: fo WP®™*" a , .TnrtnSr • 
consisting of a Nbtdorf 8B3E i P JmsoJeraiof*. ‘ 
disc unit, line primer end 2 MU tlrno 9P .OptfgJ 

The person:, ideaHy *n a 

Programmer educated to bi Mbs' . mBr1fl gem0h 1 v..yi 
mnka their fire! mOVS into COOlpUpr 




Are you interested Jri a ■■ 

: 

RljkSBtreatweg 1 9, 


1900 COBOL PROGRAMMERS 

ON-LINE PROJECTS 
CITY T 0 C£S ,000 

+ Subsidised mortgage scheme 

With on-line development using MAXIMOP In progress, our client — a major 
Insurance Group — is moving towards a new phase in their Dp history. 

Four major project areas are at the development stage, giving rise to a lively 
environment where project team members feel fully involved in each system. 

This growth now creates prime opportunities for the following — 

2 Programmers — with, from 18 months’ to around 

4 years' ICL 1900 COBOL experience. 

Career opportunities are of the first order, especially for those wishing to 
increase their expertise in an on-line systems environment. 

An excellent financial package includes mortgage facilities, non contributory 
pension and free lunches, whilst flexi-time is in operation. 

Contact: LONDON OFFICE ON 01-935 0671 REF. 77/09/26 

SPEOAUSTC^^ 

BIRMINGHAM 021*2363781 FREEPOST 

fteeport, Equity and Law House, 35-37Great Charles Sheet Queensway, Birmingham B3 2 BR 

MANCHESTER 061-8330676 FREEPOST 

Ftoepott, Com Exchange BuUdings / Corporation Street, Manchester Ml 8BD 

LONDON 01-9350671 FREEPOST 6 

Freepost 6, i02,Blandford Street, London WlE lJZ BS^YI Association 



J 


/^Systems Design 


Sheffield 


To £5,500 


wclient is e progressive medium sized 
in wring company based in Sheffield. 

nJ?it ac,la J ,ens ' l ?8 Opportunity to design n 
phase or real-time systems development. 

are management information 
arp«« m n ra -^ e .^r° t * uct ' on «nd Accountancy 
' Uur,n g initial development at a gen 
Hr2 T il , ^ Bin 8 wil1 bl ' dona »n o local 

^^ten n ,U. r0mO, ° H,,m ' y r" w20 

22Sr*°«ld have 2/3 yearn experience in 

environmrnt BnPr ° fernh,y "" induwlrirtl 

' 8 "WtahlB and relocation 

are available where neceesnry. 

aj^wntaetlCtB Harris 
Cheshn!^ 1 !? and ®* ocut ivc Recruitment . 
Tel Shifflfc-’ Charter Row * SHEFFIELD 
_ '• (0742) 77668 


PER 


PROFESSIONAL 
and EXECUTIVE 
RECRUITMENT 




Royal County of 
BERKSHIRE 


computer pr!qgrammer 

Arlene*'' E28aa -M81S 

road and hrlrtn* B 4 f - ComDU,er P r on™ni4 U» thp 
batch tarmS 8 ? d ^ 0n ® n fl inears - Five Irilat- ■ 
cafeomp plotter are lookted - 
m ranna ' n _ a “ntra! computer is an ICL 2970 arid - 


I EBNnjSMSS " SSXX. 

RWMjlw'BRtSla fatty 


Rood, 


POTENTIAL 
PROJECT LEADERS 


Are you ready to take responsibility for the analysis 
and design of major systems in the financial 
teleprocessing developments of our client in 
Norwich? If your proven experience includes similar 
development on IBM 370 hardware that's fine, but 
a good education plus the character and personality 
to communicate effectively with all levels of 
management are equally important. 


Systems Analysts with equal abilities but less 
extensive experience on any hardware, also 
excellent opportunities to join the project teams 
now and progress to future leadership positions. 
This client expects high qualities in its staff but 
equally offers high quality of employment in return. 


Ring: .Bryain Richmond, 0603 807233 at any 
s message) or write: 
Ltd., P.O. Box 70, 


time for leave ansphona message) or write: 
East Anglian Systems 


Norwich NR1 4EF. 


JtrtCrtSlVI BILTON HOUSE (East Wing) 

54/68 Uxbridge Road 
. Ealing, London WB 2TL 
Tel. 01-507 1726 

We are a small software house specialising in mini 
computer systems end are currently looking for • 

REAL-TIME MINI 
■ SOFTWARE 
SPECIALISTS 

£4,.600-£8,0b0 ' 


I -r. .' 
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Trainee Systems 
Analysts to £4,000 

We have a number of vacancies for enthusiastic young people with a 

minimum of one year's sound programming expsrience to train In 

systems analysis. 

Tha Company: We ara a Computer Bureau offering services to both 

our parent organisation and external customers. 

The Job: The work will Involve assisting in the development 

of Real Tima applications, custom built systems 
and package systems. 

Career Plan: Formal training in systems analysis will be 

followed by specialist courses and on-the-job 
training under the supervision of our senior technical 
staff. 

The Benefits: Our new purpose built computer centre is situated 

in pleasant rural surroundings near Halifax, West 
Yorkshire. We offer generous relocation expanses 
and excellent working conditions. 

Pleaie phone or write to Tina Black at: 

Provident Management 
Services Limited 

Colonnade, Sunbridgn Road, Bradford, Watt Yorkshire BD1 2LQ. 

Telephone Bradford 33321 Ext 23 1 
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| Programmers 

■■ The Aviation Division of Smiths Industries Limited, a Lending 

S&i International Company, has an expanding interest in the application of digital 
. systems to the automatic control and management of gas turbine engines. 

Vacancies have arisen for Programmers to work with the Software Group 
■ In support of these activities. 

Fi*; Candidates should have a degree in Computer Science. Mathematics, or 

Engineering, and should have had some experience in programming using 
‘' aV ' assembly languago. 

i* | Applicants for the above positions should have a minim urn of two years* 

i . 'l experience of one or more of the fallowing: 

$| REAL TIME SYSTEMS 

, DATA ACQUISITION 

MULTIPROCESSOR SYSTEMS 

M Alternatively, evidence or capability in a similar environment may be 

taken into consideration. 

Salaries are negotiable according to qualifications and experience. 

£3 Generous re-Jocatlon expenses ivJJI be available and other conditions of 
employment are those to be expected from a progressive company. 

This post Is open to applicants of both sexes. 

For application form please write to: 

fig Mr. S. C. Prestidge 

Personnel Officer 

I Efl SMITH B INDUSTRIES LIMITED 

AVIATION DIVISION 
Winchester Road 

Basingstoke, Hants, or telephone Basingstoke 3101, ext. 242. 




Salary c.£6000 minimum 


Mobil Oil Company Limited requires 
a . Senior 0 & M Ariafyst to 
. , strengthen . our .; Management 
\ Science Department In our London 
■ Heed Office. .Candidate^, male.’ or. 
.‘ female, .must be mature, able and 


from Inception to lifiplementptlon 
and to ensure that, the overall ' • . 
process of change la carried but in ' - 
the user environment with, the • 
minimum pf disruption. . ' 
Applicants should have a degree or 
, i experienced Un'- Identifying and ' 1 ; equivalent -professional qualifies- 
;; quantifying general business sys-. ' lion, -with, ai [least four /years' i- 
•:'.terTi* probientK and In 1 proposing ■ : -.practical, experience 1 . of syeiemi. 
i positive and economically viable ' ' analysle/dssign - Ideally as e : ; 
solutions llh • a variety, of J ar'fae prolect leader: This oo si lion offers a, 

leng.lng Working ; 
qttraotlye ^fiaiary . 
— i^IncWfng pen.- 
. standing o(v. general , management ; ^lon;phd sicRriesa BChemM, Please 
a nil organisational prtiblCrrifljand a Write’ vritb. detail* ,'of aaa)qg : a|ifii-j; 
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COMPUTER 

FACILITIES 

SUPERVISOR 


HAYES 


TO £4,500 


An interesting opportunity exists for an operator, shift 
leader or junior field service engineer with a strong sense 
of responsibility and good organisational ability to move 
into a supervisory role. 

Our Client’s high technology product is internationally 
recognised as representing a break-through-in medical 
computing. It is essential that the mini computers used to 
control this product receive optimum usage to enable the 
software department to run at peak efficiency and we thus 
wish to appoint a computer facilities supervisor to ensure 
a highly efficient and well disciplined day-to-day 
operation. 

Responsibilities include liaison between the department 
and engineering functions involved in maintenance and 
repair, interfacing with the final test area, organising and 
administrating machine bookings, maintaining records 
and assessing and implementing improvements to pro 
cedures as necessary. 

You will probably be in your early twenties with sound 
computer operational experience and the ability to keep 
accurate records of computer utilisation and produce 
graphs and figure work. 

For further information, please contact the Advising 
Consultant quoting reference: CW/59. 


HUTTON EXECUTIVE SELECTION LID. 
HUTTON HOUSE, 

HUTTON STREET.LONDON KEY 8HP. 


01-3536187 
01-353 1436. 


iOfflte Hours) 
(Aniafon a Service) 


Hutto 

SftOAUST KCRUITMEMT CONSULTANT 


CONTRACT OPERATORS 
4 GEORGE 3 OPS URGENT! 
4 GEORGE 2 OPS OCT. 10 

Other immediate and^ forthcoming contracts: 


IBM DOS OPS 
IBM OS OPS 
ICL VMEB/K OPS 
VDU OPS 

IBM SYSTEM 3 OPS 


START NOW 
START OCTOBER 
START OCTOBER 
START NOW 
START OCTOBER 


PHONE 01-439 6481 


(24 Hours) 


EFFECTIA GRAVIS NATIONAL HOUSE 

PERSONNEL CONSULTANTS 66 WARDOUR STREET 
LICENCE NO. SE (A)62 LONDON W1V3HP 


FREELANCE PROGRAMMERS 


.All areas 
Middx, 

Central London 
Central London 
Central London 
Surrey 

Central London 
Sweden . 


c. £180 p.w. 
c. £160 p.w. 
c. £170 p.w. 
c.£J70 p.w. 
c. £200 p.w. 
c. £170 p.w. 
c. £170 p.w. 
£NEG 


ICL/IBM RPQ 
ICL 1900 COBOL/PLAN 
ICL 1900/2900 COBOL 
IBM 370 COBOL 
IBM 370 PL/ 1. 
Burroughs COBOL 
PDP : 11 MACRO- 11 
Honeywell H66 COBOL 


For further details:^. . .. • ■ ,. r ' 

Telephone Les King up to 8 p.m. e&h evening or write to 
Modem Com piiter Services Ltd FREEPOST LdndonSVVTI 6BR 01-! 


228 2283 


Coniputer Services Uttiijed 


TO £9,000 TAX FREE 
SAUDI ARABIA 

with: ASSYST —consultancy 
— software 
-—bureau service 


ASSYST Is the leading camputar bureau and consultancy group ol companies operating in Saudi Arabia and the Gull isu 
computers are used commercially Bnd scientifically at each datacentre — Riyadh Bnd Al Khobar (Saudi Arabia), Dubai (U.A E 
the head office at Amsterdam. 

The extent of the operation includes software development, standard package systems, systoms consultancy, training and gennl 
bureau services. Staffing is multinational with English being the language in use. 

To assiBt in Ihe expansion of the group, ASSYST has the following vacancies in its Al Khobar branch 

CHIEF OF OPERATIONS 

to have responsibility lor the computer department. Al least 3 years' experience is rBquIred. 

PROGRAMMER 

who must have gained at least three years' experience with COBOL and RPG II. 

Marital status for both vacancies ib required to be bachelor. 

BENEFITS. Both vacancies include freB accommodation, medical insurance and car allowance. Vacation allowance two deed 
periods per year with paid air-fara. 

Applications should be in writing with a c/v provided or by tejephone/ telex to: F. Storm, c/o ASSYST. 2 Laan van Kronsrbmj 
P.O. Box 500, AmBtelveen. Noth. Tel. 020-645.34.92. telex: 12280 bala. nl. 


ASSYST 

P.O. Box 18S, Dhahran Airport 
Saudi Arabia 

Tel. 44020 — talax: B0028 ballait sj. 


ASSYST 
P.O. Box 5698 
Rlydah. Saudi Arabia 
Tal. 36623 


Computer Services Centn 
P.O. Box 1886 
Dubai, United Arab EminiM 
Tal. 20488 telex; 8306 ck*. 


Programming 

Professionals 

New B6 700 Installation in Hampshire 


ACT Services is part of a consortium representing five major 
British shipping companies and provides a wide range of 
specialist services connected with container shipping 
throughout Ihe UK and Continent- 

ACT Services is installing a Burroughs B0 700 in early 1 978 
on which advanced applications concerned with ail aspects 
of containerised shipping operations will be implemented 

This development has created opportunities for experienced 
programming staff at various levels within our Systems 
Development Department and applications are therefore 
invited from men or women with experience of either 
Burroughs or other larg% machines such as ICL 2900 and 
IBM 370 in any of the following area. 

-on-line and batch application development in COBOL 
—database software 

—systems programming (operating systems. dBtn 
communications, etc.) 

Attractive salaries, in line with the depth of experionce being 
sought, will be offered together with generous relocation 
expenses where appropriate. Fringe benefits Include 
luncheon vouchers, flexible working hours, 4 weeks' 
holidoy, contributory pension scheme and personal sickness 
and accident scheme. 

If you ere interested in these opportunities which are based 
at our modern offices in Southampton please write to 
Personnel Department, ACT Services Limited, Richmond 
Houbs. Terminus Terrace, Southampton S09 1 GG . 

Alternatively you may telephone to discuss the positions on 
Southampton (0703) 3433 with I. D. Tomlinson, Systems 
Development Manager sxt. 3367 or K.W. Waitam, Prog- 
ramming Manager ext. 3137 who will be available until 
7.00 p.m. each evening during the week 3rd-7th October. 



Programmer 


We currently operate an IBM 
system 3/12/ applications 
cover marketing, pianufaciur- 
ing and finance, on-line 
systems are now being 
developed. Applicants should 
have 1-2 years RPG II 
experience preferably on 
BystSm 3. A knowledge of 
Bomp end CCP Is desirable 
but not essential as relevant 
training- will bp provided; 
Write or '.telephone tor art 
application. form. 

Personnel Manager 


: a tVii 


Knight Road, Strop d 
. Rochester. Kent 
Telephone;.. 
Medway (0634) 7,7865 


IBM & ICL OPS. 

Ssniornositlons 
c. £4bOQ p.a. 
London 


Phono 01-439 6481 
(24 hours) 
EFFECTIA GRAVIS 
P«r*onnol Conaultnnts 


COBOL 

PROGRAMMER 

Salary negotiable 
around £3,500 p.a. 

This is an opportunity to join a young team 
with exciting growth potential. 

Having recently advertised for an analyst a 
a programmer, we find that our ■ocrai i 
development plans necessitate the addition 
another programmer to our team. 

We tire embarking on a major devel P 
phase to supply computing fa ^ h '' 0 .„ JJJj 
acquired companies in our group. Are 
will range from order /invoicing. stoc t 
etc. to rather more esotenc £ 
structural stress nnnlysis and heat toss mo > e i 
Our equipment comprises one o IWMJJF 
I.B.M. System 3/1 6D installations intto™' * 
with n strong commitment to de P * mJf 
3270 T.P. network. We require a PJJJ'JJJJ 
with at loasl 18 months s , xp0r ^ /h ^ kno wl0d9 ? 
ability and ambition lo 

of computing and business in m Y . or1an t and 
If you think you can P ,B X® '^f plans and 
contributory role in our d0 y® ^|Spmanialis 
want to be involved in a major deve P 

incoption. writ, giving ,u " d “' 0, ' S ^" p*. 

Personnel Manager, Kyi* S Wflfn b. 

tors) Ltd.. Ardshiel House 
ley, Middx. HA9 ONA. or telephone P. w 
on 01-902 6321 Ext- 230. 

I STEWAR^^ 


The Performing 

(an association of composers; aut A 

is looking wr a ^5 ./ . . 


UK AND 

INTERNATIONAL 

E 1 50 £400 per week 

PROGRAMMERS 

Ring Penny on 
01-402 9355 


PROUKMIVI 

consultant: 

\ Salsry around v '.._ , 

according 


^PttsriPslephoiw 
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PROFESSIONAL 

PROGRAMMERS 

NORTH BUCKINGHAMSHIRE 


Our Client is a well-established Software 
House with a diverse client base in the 
U.K. and Europe. They have offices in 
pleasant country surroundings very con- 
venient to the M 1 and due to expansion 
they now need additional programmers 
with approx. 2 years' experience. 

Projects are very varied and applicants 
should be versatile and keen to gain a 
wide range of experience on minis and 
mainframes. Some projects need to be 
completed on Clients' premises so a 
professional attitude and willingness to 
travel is essential. 


Salaries negotiable around £4,500 


Contact JUDY GRAYDON 


NEW SYSTEMS TEAM 

WATFORD 

The printing division of a well known inter- 
national company is embarking on a new develop-' 
ment programme and is seeking additional staff to 
join their small friendly -data processing 
department. They are setting up a new systems 
team and have an immediate requirement for the 
following: 


SYSTEMS ANALYST C £4750 

preferably with 2 years' experience including the 
development of financial systems. However, 
Programmers interested in moving into systems 
analysis with experience on a large mainframe will 
also be considered. 


PROGRAMMER 


C £4000 


with approx. 18 months' programming on either 
IBM '360/3^70 or ICL system 4 and a sound 
knowledge of COBOL. Opportunities will be avail- 
able to join the systems team at a later stage. 

To find out more about these opportunities 
Contact LINDA BENSTED 


SENIOR 

PROGRAMMER 

NORTHOLT 
to £6000 


A large manufacturing company using 
IBM 370 under DOS/ VS POWER /VS is 
commencing development on exciting 
new projects. Their plans include the 
implementation of Database and Tele- 
processing and they have a vacancy for 
a Senior Programmer with practical ex- 
perience of IBM DOS CO^OL. The person 
appointed will report to the Chief Pro- 
grammer and will be responsible for 
program suite and file design, programm- 
ing project leadership and normal 
program development including writing 
program specifications. 

For further information about 
the company and position 
Contact LINDA BENSTED 


Opportunities in NewZealand 


DATABANK SYSTEMS LIMITED is the- largest EBP . l||lm 
user in Australia and New Zeal and. The Company is owned ^s|f| 
by a consortium of the major banks and is recognised as the \kj 

innovator in the hanking industry. It has enhanced its computer ^ 

1 acil ities and is currently implementing a very important expansion , 

programme, which has linked 12 centres through a national network of 
front end mini processors with local tele-processing facilities available at all 
points within the network.Two 370/165 s II, four 370/ 1 *15s. seven 
360/40's, twenty-four mini computers, fast discs, audio response and user 
terminals make up an impressive system which puts Databank at the 
forefront of sophisticated computer developments in Australasia. 

REWARDS: 

® Top rates of pay for New Zealand conditions. 

J Staff benefits. • Air fares to Wellington. 

® Assistance with accommodation in New Zealand, w 

• Reasonable excess air baggage allowance. . 

Initial interviews will be held in London in late September. .. if 
pnal interviews in London will be conducted by two Senior Managers ' Mg 
tram Databank during the four weeks commencing 17th October. mjM 

Please apply before 5 th October; in strict confidence, . • t . , 

preferably in writing, with a recent photographer telephone 1 . 

*or an application form to Tony Fidfer at: . ' - t/ - ; 


ML 


45 Conduit Street, London W1 

Tel: 01-222 2022 V 

AMERICA ; ASIA • AUSTRALASIA • EUROPE - 


Assembler Programmers 

0 • Two to three years ‘commercial programming in IBM Assembler. 

1 JJjm ® A good working knowledge of IBM OS/VS. • Experience on 

I ggT X IBM machines, not less than 370/145. # Willingness to do a share 

n JM of maintenance programming. 

Systems Programmers 

IBIilHW ' Applicants to have some, and preferably all of the following: 

® Commercial experience using IBM equipment for on line 
nHllHl applications. • A thorough knowledge of Assembler and internals 

of IBM OS/VS and preferably MVS. • A knowledge of IBM 
CICS/VS software, DBMS experience; and ClPE experience. , 

• Experience in programming of mini computers used as frOntfinds 
(IBM experience not essential). ^ 

Ljtew Br ' I ntefme diate Programmers 

7'®' • Experience in Cobof on medium tenjarge IBM machines. ■ 

• Akn6w ledge of Assembler. • Two to three years’ experience writing 
i^Bf " - •; commercial applications. ■ ; 

B7 Ahalyst/Progranimers 

l™/ • Same as for"AssembierProgrammers*' above plus commercial experience in 

||§|jnL systems analysis. ..... 

Wr Technical Writer (Documentation) 

r /•■; • .• Experience in settingup a Do^nmnution Section. A high standftix! of ’ 

’/•: written 'expression. V ;! , •■,'K ‘ 

j Stanthrds and Control ’ 1 

f Experience in internal EDP auditing. -In d^thconjmefdal experience using- 

R^aroh AnMyst . ; 


->;.y 


•-.'•II '-.II r-ll-r':-. .-./it. -'Vj 
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COMPUTER 

PROFESSIONALS 

IN THE FOREFRONT OF 
BANKING SERVICES 

The Co-operative Bank is a rapidly 
expanding member of the Clearing Banks, 
offering all the usual banking facilities plus 
the unique Handybank shopper service. 

Our recent rate of growth has brought us to a 
challenging stage of development in which 
major new DP systems and procedures will 
be introduced. 

■ One of the most important of these will be 

a second-generation approach to a major 
national terminal network, containing 
elements of distributed processing in 
conjunction with IBM main-frames, and 
providing a customer service system at the 
fore-front of the banking field. The task of 
developing this system, and an associated 
enlarged financial/management accounting 
database, offers some of the most stimulating 
computer opportunities in modern banking. 

Co-operative 
Bank 



DEVELOPMENT PLANNING 
OFFICER c.£7000 

A person with significant knowledge of hardware and software, 
who will conduct and co-ordmaie strategic and tactical studies to determine 
the development of out computer and allied facilities, and their usage 

Knowledge of other suppliers 1 products and a background in finance 
application is desirable Experience in a similar role — with an appreciation 
of quantitative assessment methods — would be useful 

SYSTEMS ANALYSTS 
£4,200-£5,500 

Openings at up to senior level, to undertake the maior analysis and 
design work related to the new customer service system and allied areas of 
application. Several years relevant systems experience is essential 

SYSTEMS PROGRAMMERS 
£4,250-£5,000 

Opportunities for people with several years experience of systems 
programming to broaden their scope, in software support for a developing 
IBM mam-frame philosophy to be associated with a new network embracing 
distributed processing 

Previous on-line network experience is essential and knowledge of IBM 
facilities desirable. 

All these appointments are based at our Manchester Headquarters and 
the normal fringe benefits associated with a major banking organisation 
apply Salaries quoted are starting figures, and are dependent upon age and 
previous experience. 

Applications should be addressed to- 
R. J Gorvm. Personnel Manager. Co-operative Bank Limned. 

Head Office. P O Box 101. New Century House. Manchester M60 4EP. 


r 1 

equipment and locking for commerce orSrnZ! 
for user oriented applications using. CoMl 
ASSEMBLER languages Expehan^olffis^ 
be perfetred but others considered. . 

SENIOR OPERATOR, V.‘;. ; * 

■ £4,000 + bonus + • • •■■! 1 , :■ 1 LqrtdoiL w 

One of the best employers requires ft'afaeSBi 
Ishift working! for the ICL 1900 inslalfftSS 
under S2. In addition to generous' salary ahdSa* 
there are other valuable perks.. . ' 

i Many more unadvertisod in HOrdaffgtnsi{ 


^ 4 

P > 

IliBBBlBiiBiiiii 

>4 OZ01 

COMPUTECH 01-7S 


CONTRACT UK 

■ iliglt Income Contracts through R.T.Z. Computer Senka 

■ Graduates nnd experienced personnel required with 
knowledge of Tmancial systems, interactive or dabbax 
technology. 

■ Languages COBAL, PL/I. FORTRAN, BASIC gr 
Assembler level. 

■Mini or mainframe experience required. 

■Contracts for Operators. Programmers and Analysis 
throughout U.K. 

R.T.Z. Computer Services Limited. 

103 Jermyn Street. London. SW1Y 6EB. 

gRTZCS 01-9304163 


CONTRACTS IN NEW YORK 

Four ANALYSTS & ANALYST PROGRAMMERS with large computer 
experience. Up to $500 p.w. for right people 

Ring COMPUTER PEOPLE CONTRACTS 01-836 8411 NOW 



CRANES 


WE SEEK 

SYSTEMS AND PROGRAMMING PROFESSIONALS 


FOR EXPANDING AND PROGRESSIVE OPERATION 
ANALYSTS, SENIOR ANALYSTS, PROGRAMMERS, SENIOR PROGRAMMERS 


BACKGROUND 


A record of continuous improvement is the keynote of this Group which has an unparalleled profit! 
record spanning 40 years. 

Our Engineering and Production reputation is highly respected in the industry, and so. In recent 
years, is its practical application of computer systems. 

Existing systems, batch and T.P. baaed. Include Engineering (DBOMP). RPS, Inventory Control. 
Finance and Parts. 


THE COMPUTER 


We currently use a 370/145 (1 mb), using 3330 drives. VDUs and terminal punters are used ' 
throughout the Company. 

Thi9 is to be replaced in January. 1 978, by a totally now configuration based on a 370/148 (2 
mb). 


METHOD OF WORK 


You will be a member of one of our key project teams developing and implementing systems for 
Production, Purchasing and Corporate Finance. 

All members of ou r project teams ere encouraged to become involved with our user clients not only 
during requirements analysis but all stages of development.' 


CAREER PATH 

This is a solid career opportunity offering experience, and training where j? 'A ^ 

of systems in a dynamic business environment. There ere excellent pro mono p P 


CANDIDATES 

Applicants should have been involved in the successful implementation of et least 
project, ideally utilising one or more of the following: — 


DL/1 

DBOMP 

CICS/VS 


ASSEMBLER 

PL/1 


In the event that you have not been involved with any of tha above yet have 8 
EXPERIENCE or have programmed in COBOL We are still Interested. an „iicable. Working i 
Salaries are highly competitive, relocation expenses are available wnere pp a pd 

location is In Sunderland, easily accessible from Durham, Newcastle. ' jn p n g| an d. . 
Washington New Town. The area has some of the best countryside and coas •; 


APPLY NOW 


by writing in sufficient detail as to make an application form unnecessary to:— 

PERSONNEL MANAGER : 

COLES CRANG8 LTD. 

SUNpERLANP8R4BTT 

Or telephone Roy Smith (0783) B82pU extension 32S f to ftfDiiu' details end arr*jtge an 
early Interview. , 


A Division of 



• • •> • 
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REWARD! 


( |V:' : ; and skills 

put all this within the context of a truly professional D.P. Company, and you're beginning to get a picture of Mouncey and Partners, 
k... Currently we are looking for the following personnel. 

PROGRAMMERS 

Starting Salaries of not less than £3,800 + Profit Sharing + BUPA + Pension 

SENIOR PROGRAMMERS 

Starting Salaries of not less than £4,400 + Profit Sharing + BUPA + Pension 

ANALYST/PROGRAMMERS 

Starting Salaries of not less than £4,800 + Profit Sharing + BUPA + Pension 


involvement in 
experience 


Miv.C.v ; ■- '• 

k = ■■■ 

5,^ ; V- ; ' 

tV'OE, s ' . r • ■ ■ 

I » " l2; f [ 


;.v f 1 


?iiWeliW't^rticulariy interested if your experience has been in Financial, Retailing, Manufacturing or Government applications, eapebifaW if it's 
; been irt large systems environments. You would then join existing project teams, or new assignments starting in the next few months, and may be 
; asked to become involved in some of our overseas assignments. , ! ' y 

The above salaries are only an indication of possible starting levels of salaries, and therefore could be considerably higher dependent upon your 
■ experience and background. 

IBM COBOL and/or ASSEMBLER under OS 
ICL COBOL and RPG II particularly on 2903 range 
HONEYWELL COBOL under OS 2000 
UNIVAC 9030 and 1 1 00 range 

Ring 01-903 4901 and talk to either Mel Bixley (Director) or John Birch (Head of Development) 

MOUNCEY AND PARTNERS 

Knightsbridge — Wembley — Manchester 
Germany — France — Austria— Switzerland 
Sweden — USA — Brazil 



fitments for 
housing 

$ materials 

***** for housing 
have been 

‘-’S a 2JS neo Vick era’ 

•; fit i , slems dJvisiQn 
of 

SaS-'s 

| ^lad kfwSS ,S “ rack 
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CQn, alners 
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Double density 
recording on disc 


AMINIATURE end portable terminal 
” ® 8 P BclH hy for text editing applica- 
na ouch as joumelfet systems has been 
renounced by Informer. 

Tbedhplay terminal, which weighs Just 22 
,, the **4letlon and correction of 
l,n *s. sentences and paragraphs. A 
■eroll control enables the uier to run through 


the whole text, forward* and backwards, until 
it is correct, 

The terminal has a 8K bytes memory: Four 
terminals can be linked to a single control 
unit. 

Informer Inc. (CW), 1 Nursery Close, 

Amsrsham. Buckinghamshire. HP7 ' 9 AS- Tel: 
,02403-4122. 


A FLEXIBLE disc drive claimed 
to be the first to offer double 
density recording on a 5M In ch 
diskette has been Introduced by 
Pertcc International of Read-- 
lng. 

Called the FD200 Microflop- 
py, the drive can record up to 
280K bytea on each side of a 5W 
inch diskette. According to 
Pertec It Is mechanically and 
functionally interchangeable 
with the 5 V4 inch SA4Q0 
Minifloppy drive from Shugart 
-Associates but permits writing 
'on 40 tracks versus the 35 track 
■limit on the SA400, . 

The Inside track recording 
density oflheFDZOQ Is 258lbits : 
per inch and the formatted 
capacity of the drive la 102,400 
bytes per side. Qther perifor-. 
mance figures, Include a data 
transfer rate of 125,000 bits per 
second hnd an average access 
tlmeof483mUUsecondB, . 

The read/write head is IBM 
I compatible with a life estimated 
at 20,000 hours and Pertec 
points out that a special design 
featur e pr events the head froth 


disengaging from the position- 
ing cam mechanism. 

The FD200 interface elec- 
tronics are held on a single PC 
board and up to four FD2O0 
drives can be “daisy chained” 
on a single 34-llne ribbon cable. 

According to Pertec the 
FD200 signal Interface connec- 
tor and the DC power connec- 
tor are compati ble with .- the 


Shugart 5A40O and the mount- 
ing holes and outline dimen- 
sions are the santO, ... 

Hie FD200 measures 514 x 314 
x 8 Inches, conforms to ECMA 
standards nnd la competitive 
with the Philips or 3M minica- 
sette tape drives. . 

Pertec International (CW), tfl 
Portman Road, Reading, Berk-* 
shire. Tel: (0734) 8821 18. 


Short distance modem 

A low cost modem designed for short distance communica- 
tions has been Introduced by Modular Technology. Called 
the Interdriver LD DBA It can handle trarisitilaalon apaedsof 
9,600 bits per second over distance* up to 10 kilometres 7*|x 
nules) and at lip bps. for up to 20 kilometres (12Vi rnUsa). 

The LDMA.oao handle full and half duplex •eynohronouA 
and aynchronoue transmiaaton over DC oantlnuoua unloaded 
IMea and coma* with a standard Interface. It costs about 
£140. 

Modular Technology, Ud (CW), PO Box 117, Watford, WD1 
APD.Tel: 01421 0626.: 

Ui ’ 


Mi 


AW5MPLETE DP Bystem for., through the; index. ; 
l( iT a P aper ® nd Journal produc- 1 Typesetting functions 

Uon n°w offered by Siemens is -- 
2D. a software package 
S_ C0SY “0- This hahdlls 


can be 


Regulator _ 

INTRODUCING- a ; 473 watt’ ModGItl 

multiple outpot- switching ; ... ' ' •' 

regulator, power supply unit itioctem^ range manuiac- 


Snl nput and tataa i ^ 

editor, compositor or proof 




1 ,m 

Vt^^tchtng^jjis 


Sle wSf 02 display 


can - composition witn automatic, rorcea wr. couimg- up., v«. ^ 

►tely ■ helgntjustificatlo.n, composi- ... wfltujn a. unit.imeadurlng 

.the - tlon of - tabular matter., with ,127x203 X 3841mm : ; . no ^ 

plfiy horizontal and vertical fvlas, . ' . It is fij)|y rated ,up tp 85 C fejjl 

unc- slnftle or. multi column make up 1 ambient temperature^ Yarfoos. i . dMp/BBM.Mcfo moaemp. No- 


IS 78^ 

.THE 107$ edition Of theSasco - colourb. 

Year ^Janper bj.npwf available.- - Other details can be written' - :- 
Uke its lBpredeceMore the wait , . In either on thb, symbols nr on 
chart, has- a plastic' IjitfiirtBted vtiioiej^rt itself. The 'planner 
browij. and bejge [ surface: ipear • costs £4.p& mounted dr BJ.85 ' 
suring three feet by two/eeL , unjnouftted. Including symbols;' . 

■ The whole, year IS set out in' H -Is' available from statibnem v 
.days, weeks and months and and olhe r Snsco stockists, . : ►. 
foiwanl planrtliig can be JiIghT Sasco Ltd, SaScb House, 27 
, I'Sbted by self-adhesiYa sym* • Hutinke Road, Bromley, Kent - - 
lyte Mid .variety: of, ;^0J4«2 2241. . : ; ' ‘ 


Punk answer 


— — — »q * «*HV (MJil .jle ormulticolump make u 

or via magnetic tape or Spa bookwork . 


OgnPr fana - , mi duu WVBiruin umny 

TJie C&Iy 200 en=bl« ' = WU* (rf0 " 0 ' 


-rtw" the 'combined - ■! 1 

_ncks in a wall. This means rate Is n/O+h/io ^ld tofcftevK 
that BUI lays n /9 bricks per p§r . houjf, ; MvilUpIj^ng 
hour when working on his : rati x;^AptU giv:e thp-to.^l^ 

mun anrf Rr n/ln KrlrlfB ntimViDr nf im^aUd Sn a \ 













